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This is the third of a series of articles in which 
Prof.- Still reviews the electric power situation. 
The purpose is to indicate the general nature of the 
problems the engineer has had to overcome and to 
show in what way present tendencies may influence 
future practice. 

The first article, which appeared in the July 17 
issue of ELectricAL Review, reviewed present-day 
conditions and practice in the development of elec- 
tric power plants and distribution systems. The 
second article, which appeared in the Aug. 7 issue, 
presented a review of various types of transmission 
systems. Subsequent articles will be published in 
the “Electrical Construction” and “Central-Station 
and Power-Plant’’ issues.—Epitor’s Note. 





On June 11, 1920, President Wilson signed 
the new water-power law, the final result of 
eight years of work by committees of Congress. 
There would seem to be no reason to doubt that 
the passage of this law will lead to a consider- 
able increase in the amount of water power to 
be used for industrial purposes. Failure of 
Congress to pass satisfactory laws under which 
the investor could see a fair prospect of return 
on his capital has resulted in much of the avail- 
able power on navigable streams being wasted. 

Workable schemes aggregating a total of ap- 
proximately 2,0c0,000 hp. have been held back 
for lack of the necessary encouragement and se- 
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curity, while the upper reaches of many streams 
and rivers have remained closed to navigation 
which hydroelectric developments in the near 
future will probably open up at almost no cost 
to the government. 

Coal shortage and present-day labor problems 
clearly emphasize the importance of utilizing 
water-power sites when this can be done-econom- 
ically. Since the close of the war practically 
all countries are now seeking to develop their 
water-power resources to the maximum extent. 
In France the new Soulon and Eget plants uti- 
lize some of the high-head sites in the Pyrenees. 
These two stations can supply a total load of 
40,000 kw., but their completion was a direct 
result of the coal shortage during the war. An 
expenditure amounting to over $200,000,000 is 
contemplated in the development of something 
like 700,000 hp. which it is estimated is now 
running to waste in the Rhone valley. Sweden, 
which is at present paying little short of $50 per 
ton for coal (imported from England) is about 
to develop a large part of the 5,000,000 hp. 
which has not yet been utilized by the many hy- 
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droelectric schemes which were in successful op- 
eration before the war. Even Great Britain is 
seriously contemplating the further development 
of her somewhat meager water-power resources. 
In this country, notwithstanding difficulties in 
obtaining the necessary capital, existing hydro- 
electric plants have been increased in capacity 
wherever extensions were feasible, The peak 
load at Keokuk is now well over 100,000 kw. 


Warter-Power Versus CoAL-BuRNING CENTRAL 
STATIONS. 


It would be a mistake to overlook the fact 
that steam-power plants equipped with steam 
turbine units of the larger sizes, and situated 
in localities where coal is plentiful and an abund- 
ance of water for condensing purposes is avail- 
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able, can generally compete favorably with hy- 
droelectric stations. As a general rule, the 
water-power site is at a considerable distance 
from the center of demand, and the cost of 
erecting and maintaining a long high-tension 
transmission line offsets the advantage of not 
having to pay for coal. On the other hand, as 
steam-power stations increase in capacity, the 
question not only of coal supply but of the severe 
requirements in the matter of condensing water 
may lead to fairly long transmission lines being 
necessary in connection with the so-called super- 
power fuel-burning generating stations which 
are being seriously considered not only in this 
country but also abroad. 

Comparisons between steam and water-power 
stations should be made with an open mind, 
without prejudice, and it will undoubtedly be 
found that there is room for both when an im- 
partial investigation is made on _ economic 
grounds. At the same time, if we are to con- 
sider the ultimate trend in this respect, it is 
likely to be in the direction of developing all 
available water-power sites if only with a view 
to conserving our coal resources for heating 
rather than for power purposes. 

When comparing steam-electric with hydro- 
electric power, it is well to bear in mind that 
while the larger steam turbine units operate at 
high efficiency, improvements have also — been 
made in water-power machinery. Waterwheel 
efficiencies exceeding 90% are now common. 
Large units even on medium-head installations 
have efficiencies reaching as high as 93%. Not 
many years ago an efficiency in the neighborhood 
of 80%. was considered very good. 


PoINTs ON THE ECONOMICS OF HYDROELECTRIC 
DEVELOPMENT. 


Without attempting to make a detailed study 
of power-station economics, the mere mention of 
a few fairly obvious considerations may serve 
to explain why some hydroelectric developments 
have been successful while others were doomed 
to failure from the outset. 

In the first place, long-distance transmission 
of electrical energy has been the cause of many 
water-power sites being available and financially 
successful which otherwise would not have been 
worth developing. This, however, does not jus- 
tify the equipment of any hydroelectric scheme 
with an amount of apparatus in excess of the 
power available at minimum stream flow unless 
adequate provision is made for water storage. 
The cost of dams and large reservoirs is fre- 
quently very great and the engineer must there- 
fore consider very carefully the alternative of 
auxiliary steam-operated plants. By construct- 
ing forebays of ‘sufficient -size to take care of 
daily fluctuations in the flow of water, the con- 
struction of flumes or pipe lines to carry the 
peak flow of water is avoided. _ 

The steam reserve plant, besides helping to 
supply the load at times of low water, often 
serves the important purpose of preventing a 
shutdown when the main supply is interrupted, 
and it also permits of the hydroelectric plant 
being operated at its full output at all times. 

For heads not exceeding 30 ft. it is usually 
feasible and economical to. build a dam with the 
power house alongside of it, or forming part 
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of the dam itself. When the head exceeds 30 
ft. it will usually be preferable to bring the 
water through short penstocks to the turbines, 
thus utilizing a somewhat greater head than that 
provided by the dam itself. The possibilities of 
taking the water in flumes or open canals for 
some distance along the river to a point consid- 
erably below the dam should be carefully con- 
siderd, although very long open canals are not 
usually desirable. 

The power canal connecting the Welland river 
above Niagara Falls to the power house on the 
Niagara river at Queenstown, will, when com- 
pleted, be an example of a long power canal. 
This is a work of great magnitude involving 
the solution of many engineering problems. Fifty 
miles of standard gauge railroads have already 
been built in connection with this project, and 
the largest electric shovels ever constructed are 
used for handling the work. It is not always 
economical to take the canal all the way to the 
power house, a short distance being sometimes 
more economically covered by steel penstocks 
connecting the forebay with the individual water- 
wheel units in the power house. 

The average cost of developing water-power 
sites for power purposes on a reasonably large 
scale is about $200 per horsepower at the present 
time. If the estimates indicate a cost appreci- 
ably in excess of this figure, the possible compe- 
tition with fuel-burning plants should not be 
overlooked. 

When there are no transmission line costs, the 
cost of power from a large steam-electric plant 
will be about 1.25 cents per kilowatt-hour at the 
switchboard, while hydroelectric power is fre- 
quently obtained at the switchboard for 0.3 or 
0.4 cent per kilowatt-hour. To this must be 
added the transmission costs, which vary con- 
siderably, depending upon the location of the 
power site relatively to the industrial centers or 
other places where a demand for power exists. 
It is a satisfaction to feel that in using water- 





power a very large percentage of the total energy 
is utilized, which is certainly not true when coal 
is burned for power purposes. Large water- 
wheels have efficiencies from 85 to 90%, and 
with transformers of nearly 99% efficiency re- 
sult in a comparatively small waste of the natural 
power available. 

There is a tendency nowadays to develop the 
low-head sites which have been neglected in the 
past because they are usually more costly than the 
high-head developments. The best results in 
low-head development are obtained where water- 
wheels for low heads are individually designed 
to suit the particular conditions they have to 
meet. In such cases efficiencies as high as 85% 
are probably attainable even when the hydraulic 
head does not exceed 20 or even 15 ft. It 
has been customary in this country for manu- 
facturers to design a line of waterwheels and 
offer the size most nearly adapted to the require- 
ments of the purchaser. 

Although the prospect of further water-power 
developments are good, it is well to bear in mind 
that the investing public is easily impressed with 
the idea that, since water costs nothing, every 
projected hydroelectric development will be a 
source of profit. The engineer knows that this 
is not true, and an honest investigation will soon 
determine whether or not a given site may be 
developed successfully. It is not good policy to 
develop water powers which are almost certain 
to operate at a ioss and compete unfairly with 
established public utility companies capable of 
serving the same district. 

An important factor in the development of 
water power is the possibility of utilizing sites 
where great variations of flow may occur during 
the year, provided they could be used to serve 
industries capable of adjusting their demand for 
power to the change of the seasons. It has been 
suggested that the electrochemical industries 
might be able to operate in such a manner and 
so obtain large amounts of hydroelectric power 
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cheaply during the seasons when the water sup- 
ply is plentiful. 
Fuet For Borters—O1t ENGINES. 
In connection with steam-electric power sta- 


tions, a good dea! of experimental work has 
been done with pulverized coal. During the last 











Cast-Iron Speed Ring and Pit Ring for 20,000-Hp., 100- 
R.P.M., 75-Ft. Head, 120-In. Runner Hydraulic 
Turbine. 


year or two an increasing number of electric 
power stations have installed powdered coal 
burning plants. Ojl as fuel is also receiving 
much attention. An oil-fired plant does not cost 
so much to build as a coal-fired plant. There 
are no coal-storage piles, no coal elevators and 
conveyors, no coal bunkers, ash-handling ma- 
chinery, or stokers. The equipment for oil-firing 
necessitates storage tanks, oil pumps and oil 
burners, together with a certain amount of pip- 
ing. On the Pacific Coast fuel oil is used almost 
exclusively, since coal is not easily obtained. 

A tendency toward higher steam pressure and 
higher superheat has been noticeable during the 
last vear or two. Steam at 200 lbs. pressure 
has been used in a few generating stations for 
the last 20 years, but plants have recently been 
built for 250 lbs. and even for 300 lbs. pressure. 
Higher pressures are contemplated. It is rec- 
ognized that, for the same temperature of super- 
heated steam, the highest attainable tempera- 
ture is maintained through a longer -part of 
the range with a high steam pressure and a mod- 
erate amount of superheat than with a lower 
steam pressure and a greater amount of super- 
heat. In this way increased efficiency may be 
obtained at no very large increase of initial cost. 
The increased cost is, of course, due to the ma- 
chinery having to be made stronger to withstand 
the higher pressures. 

Although the Diesel engine is more frequently 
met with in power stations abroad than in this 
country, it may be well to mention that continual 
improvements have resulted in a very satisfac- 
tory form of oil engine. The tendency in the 
larger sizes is toward two-cycle units; although 
it does not seem possible to effect much reduc- 
tion in fuel consumption, the later types of en- 
gine are capable of using the lower grades of 
oil fuel. 
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There are practically only two types of water- 
wheels now being installed in hydroelectric pow- 
er plants. For high heads the Pelton impulse 
wheel is used, while the Francis reaction turbine 
is used for medium and low heads. This latter 
type of wheel is now made for heads as high as 
800 ft. Pelton wheels have been constructed to 
operate on a 5500-ft. head. The improvement in 
the Francis type of turbine for the utilization of 
low heads has been brought about mainly by an 
increase in what is known as the specific speed, 
thus permitting an increase in the output of 
singie vertical units as commonly used for low 
heads. It is now quite feasible to utilize natural 
heads as low as 6 ft. The reader is referred to 
the Journal of the A. S. M. E., December, 1919, 
for a description of a new high-speed runner 
which is specially adapted for use on low-head 
sites. 

PriMeE Movers IN HyDROELECTRIC GENERATING 
STATIONS. 


The single unit of largest capacity in the world 
is probably the 37,000-hp. turbine made by the 
Allis-Chalmers Manufacturing Co. for the Ni- 
agara Falls Power Co. This wheel is designed 
for a head of 214 ft.; it is direct-connected to 
an alternator of 32,500-kv-a. capacity. 

The same company has supplied the 30,000-hp, 
double overhung unit impulse wheel to the Great 
Western Power Co. for its Caribou plant. 
this whee! is designed for a 1002-ft. head. The 
largest single discharge turbine in the world is 


the 29,000-hp. wheel at the Wise power plant of 
the Pacific Gas & Electric Co. 
There are no very high-head turbines operat- . 


ing in America. In Norway, the Aura plant 
with a head of 2350 ft. is one of the finest ex- 
amples of high-head development. Other im- 
portant plans in various parts of the world op- 











6250-Kv-a., 12,000-Volit, 200-R.P.M., Three-Phase Water- 
wheel Type Generator for Columbus (Ga.) 
Power Co. 


erate under heads varying from 1000 ft. to 1650 
ft. (the Tata plant, Bombay). A notable high- 
head plant which was in successful operation 16 
years ago is the hydroelectric station in the can- 
ton of Valais, Switzerland, which utilized the 
water of Lake Tenay with an effective head of 
3018 ft. 

It may not be out of place to mention that 
automatic hydroelectric plants are rapidly com- 
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Shaft with Runners and Rotor Spider in Bearings for Twin Horizontal Impulse Waterwheel—Two 20,000-Hp. Units for 
1900-Ft. Head to Run at 375 R.P.M.—Made by Allis-Chalmers Manufacturing Co. for Pacific Light & Power Co. 


ing into favor.. They work without attendants, 
the gate openings being regulated by the head of 
water in the reservoir through a system of floats. 
Their purpose and advantages are well described 
by A. B. Darling, in the General Electric Re- 
view, of Nov., 1919. 


PrrME Movers IN STEAM-ELEcTRIC GENERAT- 
ING STATIONS. 


The largest single-shaft, single-barrel steam 
turbine units recently built in this country are 
for an output of 30,000 kw. at 1800 r.p.m. for 
60-cycle generators, and 35,000 kw. at 1500 r.p. 
m. for 25-cycle generators. In Europe, the All- 
gemeine Elektrizitats Gezellschaft is building 
two single-shaft, single-barrel units to drive 
50,000-kw. generators. These machines, which 
were described in ELectricAL Review of July 
3, 1920, p. 15, will be the largest single unit ma- 
chines in the world. 

Larger units are not likely to be seen in the 
immediate future, although combinations of 
compound turbogenerators are quite practical 
and indeed desirable, in order to limit the num- 
ber of machines in the very large power sta- 
tions now. operating or being planned. The very 
high peripheral speeds and the difficulty of at- 
taining the necessary stiffness in the rotating 
parts introduce very serious mechanical prob- 
lems in the design of large single units. Several 
wheel failures that have occurred recently in 
steam turbines appear to be due to vibration of 
the wheel structure. These troubles are being 
investigated. In the meanwhile the tendency has 
been in the direction of thicker turbine discs (to 
reduce vibration), the avoidance of holes for the 
balancing of the rotating parts, and certain im- 
provements in the design of the buckets. 


ALTERNATORS AND EXCITERS. 


In the design of large polyphase generators to 
be driven by steam turbines, the. limit of output 
depends very much upon the maximum peri- 
pheral speed. Another problem is the method 
of cooling or the means of getting rid of the 





enormous amount of enérgy which appears in 
the form ot heat. When the diameter is limited 
by peripheral speed the axial length of the ma- 
chine must necessarily increase with the output, 
and this introduces mechanical difficulties besides 
leading to a design which does not always pro- 
duce the most efficient machine. It is doubtful if 
a single-unit, 50,000-kv-a. generator can be built 
of as high an ethciency as the existing 35,000-kv- 
a. units. (There is one single-unit turbogenerat- 
or in operation in this country designed for an 
output of 45,000 kw. It is in the power station 
of the Detroit Edison Co.) On the other hand, 
large units in a station of great capacity may be 
desirable even if not quite so efficient as smaller 
units. 

The occasional failure of insulation in large 
electric generators can generally be traced to 
high temperatures. It is difficult to determine 
where “hot spots” will occur, but the copper 
conductors at the center of the armature slots 
will usually attain a temperature higher than 
‘will be found in other parts of the machine. 
The practice of embedding small resistance coils 
or (preferably) thermocouples at one or more 
places where high temperatures are to be ex- 
pected is becoming more and more common. It 
has much to recommend it, because surface or 
average temperatures are a very unsatisfactory 
indication of what the highest local temperature 
may be. Attempts are being made to increase 
the output of machines by providing insulations 
which will withstand high temperatures; but a 
great deal has already been accomplished by pro- 
viding adequate air circulation. 

The excitation of alternating-current gener- 
ators in modern gower stations is obtained either 
from direct-current busbars used for the com- 
mon excitation of all generators, or by provid- 
ing each generator with its own exciter, usually 
mounted on an extension to the shaft. The use 
of individual exciters forming part of the gen- 
erator unit appears to be gaining favor. These 
exciters are sometimes compound wound and 
sometimes provided with automatic regulators. 




















2500-Kv-a., Single Phase, 25-Cycle, 33,000-Voit, Combina- 
tion Self and Water-Cooied Transformer in Service 
on Lines of Ontario Hydro Power System, 
Windsor, Ont., Can. 


Simple shunt-wound machines with hand regu- 
lation will, however, generally answer all re- 
quirements. 


MopERN TENDENCIES IN THE DESIGN AND OPER- 
ATION OF TRANSFOMERS. 


It is well known that the alternating-current 
transformer is an extremely efficient piece of 
electrical machinery. At the same time improve- 
ments in the grade of iron used will always be 
welcomed because they will lead to reduction in 
the amount of material needed and an appreci- 
able improvement in the all-day efficiency of 
transformers that are only lightly loaded during 
a considerable period in every 24 hours. With 
a good quality of iron it is possible to use fairly 
high flux densities and so effect a reduction in 
weight and cost. The proper proportion be- 
tween iron and copper losses should be worked 
out to give the best results depending: upon the 
load conditions. That, however, is one of the 
difficult problems to be solved in planning new 
developments ; it is extremely difficult to foretell 
the load conditions. What may be called the av- 
erage peak load for individual transformers on 
power service should be ascertained by making 
frequent tests of maximum current output in 
order to ensure against possible overheating and 
breakdown. 

With distributing transformers, overloading 
is still more likely to occur unless a careful 
watch is kept on the number of customers con- 
nected, and the peak loads. Some attention is 
being paid to these problems in order to avoid 
installing transformers of a larger capacity than 
may actually be necessary. It is possible that 
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some simple form of load indicator may be de- 


There is certainly a need for a cheap instrument 
of this type. 

A recent development in small distributing 
transformers is the pressed-steel containing tank 
which has many advantages over cast iron. It 
is stronger and lighter in weight, thus permitting 
transformers of larger output to be mounted on 
poles than has been the custom with transform- 
ers in cast-iron cases. 

Tanks for the larger power transformers are 
now frequently made of sheet steel with all 
joints welded. This includes the welding of ‘a 
sheet-steel bottom to the vertical sides as an al- 
ternative to casting an iron base on to the cor- 
rugated sheet: steel sides of large transformer 
tanks. 

Many engineers object to the banking of trans- 
formers on the ground that considerable diffi- 
culty is likely to be experienced in restoring ser- 
vice after a local interruption. It is possible 
that such difficulties have been exaggerated and 
that they may be largely overcome by paying 
careful attention to the arrangement or layout. 

One advantage to be gained from banking 
transformers is that few units of a large size can 
generally be used, thus effecting a saving in cost 
and a gain in efficiency. The total kv-a. capaci- 
ty required is also less than if the transformers 
are not banked. 

A bank of transformers should consist of 
three or more units, because when only two 
transformers are connected in parallel there is 
the possibility of the total load having to be car- 
ried by a single transformer in the event of an 
accident to the other, such-as the blowing of. its 
fuses. Banking transformers of different sizes 



































Large Three-Phase Moloney Transformer, Showing Pan- 
cake Coil Construction. 
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should also be avoided as each one does not al-— 


ways take its. proper share of the total load: » 


~NVery large transformer units are now’ being _- 


built. © Single-phase, 25-cycle, 8000-kv-a. units 
of-the self-cooling type are-in use out of doors. 


t 
¥ 


The large transformer without cooling coils for: : 


circulating water is the result of a demand for 
outdoor substations and outdoor high voltage 
equipment generally.’ Circulating water is’ not 
‘always obtainable or to be relied upon, and the 
necessary cooling surface is. therefore obtained 
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by providing a number of radiators external. to 
the containing tank,proper,but-connegted thereto 
at the bottom and near thettopijust below the ofl 
level. _ Three-phase, self-cooling transformer 


. units‘ have been built. up.to: 12,000-kv-a. capacity. 


Single-phase units. with water circulation have 
been built for an output of 23,600 kv-a. These 
are. 132,000-volt transformers with an efficiency 
of 99%. ' They measure 22 ft. from the floor to 
top of terminals and occupy a floor space, Io ft. 
3 ins. in diameter. | 

Much attention has ‘lately been: given to the 
question of adequate circulation and cooling of 
the oil in transformer tanks. The provision, 
near the top of the tank, of cooling coils through 
which cold water is circulated by pumps is well 
known, but the method of circulating the oil by 
means of pumps, and cooling it by passing it 
through pipes in a large cold water reservoir is 
not so common. It appears to be gaining favor, 
one advantage being that water cannot leak iiio 
the transformer tank because it is always at a 
lower pressure than the oil. 

What is known as a transformer oil conserva- 
tor has lately been introduced in connection with 
large power transformers. It consists of a tank 
mounted above the lid of the transformer case, 
but cennected thereto by means of a pipe. ‘The 
auxiliary tank is not entirely filled with oil, but 
an oil gauge is provided, and the space above the 
oil level communicates with the outside air only 
through a calcium chloride “breather.” In this 
manner the transformer case is kept entirely 
filled with oil and the introduction of moisture 
is avoided. A complete description of this im- 
provement will be found in the General Electric 
Review of October, 1919. 





PRIORITY ORDER ON COAL CARS EX- 
TENDED UNTIL SEPT. 18. 


Telegraphic advices received from Washing- 
ton last week by the National Electric Light 
Association indicate that the Interstate Com- 
merce Commission has extended the effective- 
ness of Service Orders Nos. 7 and 9 for 30 ad- 
ditional days to and including Sept. 18, the order 
reading as follows: 

“It is ordered that Service Order No. 7 en- 
tered June 19, 1920, as amended by Service 
Order No. 9 entered July 13, 1920, and that 
Service Order No. 9 as amended by order en- 
tered July 29, 1920, be, and they are hereby, 
continued in force and effect for a period of 90 
consecutive days beginning with June 21, 1920.” 

The above service orders have reference to 
priority in the use of open-top cars in favor of 
coal loading. 





NATIONAL COMMISSION REPORTS ON 
PUBLIC UTILITIES. 


The commission to study the economic condi- 
tion of street railways and public utilities 
throughout the United States, appointed by 
President Wilson more than a year ago, has filed 
its report. The report is expected to be made 
public in a few days, and is understood to con- 
tain suggestions for remedying financial and 
ar troubles in which many utilities find them- 
selves. 
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Factors in the Design ot Large 
Boiler Plants—Part I. 


Discussion of Principal Points Affecting Equipment of Boiler 
Plants of Large Capacity — Paper Before Eastern Pennsylvania 
Chapter, American Society of Heating and Ventilating Engineers 


By J. GRADY ROLLOW 


The boiler plant, being susceptible to infinitely 
more influences than any other institution con- 
nected with the generation of power, the design- 
ing engineer must thoroughly acquaint himself 
with every condition which may affect the oper- 
ation of the plant before he can undertake the 
design. The principal influences are enumerat- 
ed below under 13 different headings. The first 
eight of these may be likened to the tools of a 
stone mason, by means of which the designer 
builds the structure. The remaining five may 
be likened to the plumb of the mason, by means 
of which the designer tries his work. If the 
work does not fit the gauge the structure must 
be rebuilt. 

Following are points of information the en- 
gineer must know before he can successfully de- 
sign a boiler plant: 

(1) Character of the fuel to be used. 

(2) Location of the plant with respect to fuel 
supply. 

(3) Character of the water to be used as 
boiler feed. 

(4) Size and character of the load to be car- 
ried. 

(5) Distribution and use of steam. 

(6) Cost and class of available labor, and lo- 
cation of plant with respect to labor markets. 

(7) Cost of fuel. 

(8) Climatic conditions and altitude. 

(9) Importance of the time element in get- 
ting plant either partially or wholly in operation. 

(10) Local laws governing design and manu- 
facture of pressure vessels, issuance of smoke, 
workmen’s compensation acts, etc. 

(11) The return expected on the capital in- 
vested. 

(12) Permanence of plant. 

(13) Value of real estate. 


CONSIDERATION OF VARIOUS FUELS USED FOR 
RAISING STEAM. 


Gas.—The first item for consideration is the 
fuel supply. Fuels occur in all the three states 
of matter, viz., solid, liquid and gaseous. At the 
present time nearly all the large plants burning 
gas are those in connection with blast furnaces, 
‘although there are still a few in West Virginia, 
Ohio and California burning natural gas. 

Ambrose N. Diehl is the author of an instruc- 
tive paper on “Burning Blast Furnace Gas,” pub- 
lished in the 1915 Year Book of the American 
Iron and Steel Institute. This paper covers 
experiments with four distinct types of burners 
applied to boilers with several modifications of 
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each. Included in the paper are the experiments 
of C. J. Bacon conducted at the South Works of 
the Illinois Steel Co. The conclusions reached 
from a study of Mr. Diehl’s work is that high 
boiler efficiency is not absolutely dependent upon 
the design of burner. With a properly designed 
furnace, clean boiler, tight setting and baffles, 
and careful regulation, high efficiencies can be 
gotten. with the common type burner having a 
narrow orifice at the exit and no provision for 
mixing the gas and air within the burner. A 
furnace of ample length with an incandescent 
roof is most essential. The experiments clearly 
showed that a scientificaly designed burner was 
a great aid in obtaining good regulation, and 
with the class of help ordinarily found in boiler 
plants would give better results than common 
burners. 

Some modification of the Birkholz-Terbeck 
burner is considered by a number of eminent 
engineers to best meet the requirements. This 
burner gives equal satisfaction on producer gas. 
Its success is no doubt due as much to the flexi- 
bility of the air control as to the fact that it is 
fitted with an observation glass concentric with 
its axis, so that the operator can see the flame. 

Another burner which has attracted consider- 
able attention is the Bradshaw burner which is 
of the aspirating type based on the venturi prin- 
ciple. As gas pressures are constantly changing 
in blast-furnace work, requiring constant air ad- 
justments for proper combustion, this burner 
was designed to automatically draw in its own 
air supply. The draft in the furnace is automat- 
ically held at a predetermined pressure near zero. 
When the gas supply increases in pressure the 
velocity at the throat increases, drawing in a 
large air supply. Very good results have been 
obtained with this burner by Cambria Steel Co., 
Johnstown, Pa., and the Pittsburgh Steel Co., 
Monessen, Pa. 

An avetage blast-furnace gas on lake ores 
runs: CO,, 12.5%; CO,, 25.4%; H, 3.5%, and 
N, 58.6%, and at a temperature of 62 deg. F. and 
30-in. barometer contains 92 B.t.u. per cu. ft. 
The heat value of blast-furnace gas varies from 
85 to 100 B.t.u. per cu. ft. under standard condi- 
tions. Ordinarily it requires approximately a 
net ton of coke per gross ton of pig iron pro- 
duced. From 45 to 50% of the heat value of the 
fuel used in a blast furnace passes off at the top. 
Of this, about 10% is lost, 30% burned in the 
hot blast stones and the remaining 60% used for 
producing power either under steam boilers or 
in gas engines. 
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sq. in. of gas opening per rated horsepower will 
enable a boiler to develop rating with 2 ins. gas 
pressure. As gas pressures run from 6 in. to 
8 ins., the above proportion will be good for ordi- 
nary overloads. The air opening should also be 
about 0.8 sq. in. per rated horsepower. Boilers 
burning blast-furnace gas should be provided 
with approximately 0.75 in. of draft at damper. 
It is safe to figure 150% of rating on boilers 
properly set and cared for when using blast- 
furnace gas. — 

Wood Waste——There are a number of plants 
in the United States using waste wood either as 
part or all of their fuel supply. Wood burning 
requires large furnace volumes. Just how far 
can be successfully gone in the matter of large 
furnaces for dry waste wood is not known, but 
the accompanying illustration showing a typical 
double-aisle boiler plant with furnaces for burn- 
ing coal or dry wood waste indicates that some 
long steps have been taken. This plant has been 
in successful operation for six months and 
ratings of 200% have been devedoped for 24 
hours. The fuel is dry sawdust and shavings. 


STIRLING BOWLER 





1 


The Babcock & Wilcox Co. states that 08 
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The Georgetown plant of the E. I. du Pont de 
Nemours & Co., which manufactures grain or 
ethyl alcohol from wood waste from the Atlan- 
tic Coast Lumber Co., burns about the lowest 
grade wood waste on record. The material is 
50 to 80% sawdust and the rest hogged chips. 
After going through a digesting and _liquor- 
extracting process, it is run through an Edgerton 
garbage press, which is essentially an apron 
feeder moving between the rolls of a glorified 
clothes wringer. After going through this de- 
hydrating process the spent wood containing 
60% moisture is delivered to the boiler furnaces 
by conveyors. The heat value of this material is 
gioo B.t.u. per lb. dry, and this plant burns suf- 
ficient of this material to develop rating on the 
boilers. Continuous ratings of as high as 130% 
may be obtained with wood waste running 50% 
or less in moisture. Essential features of a well- 
designed furnace for wet wood waste include: 
(1) Restriction at the furnace outlet, and (2) 
combustion chamber between furnace outlet and 
the innermost pile. 

Bagasse.—There are some comparatively large 
boiler plants operating in the cane-sugar indus- 








Typical Double-Aisle Boiler Plant, Showing Furnaces for Burning Coal and Wet Wood Waste. 


















try which burn green bagasse. This fuel has a 
net heat value of from 2200 to 3350 B.t.u. per 
pound. In the early days of the industry in this 
country, when labor was cheap and European 
competition played no part, the very crudest 
methods were used in the extraction of the juice. 
Oftentimes the extraction was sacrified so that 
there would be enough bagasse for fuel and the 
bagasse was sun-dried before burning. Today. 
with modern methods of manufacture, the ex- 
traction has reached 80% and above, and the 
bagasse can be burned without drying. Naturally 
the higher the extraction, the better grade of 
fuel is produced, but at the same time the more 
juice there is to be evaporated, and consequently 
the more power required per ton of cane, so that 
today the problem of the engineer in the cane- 
sugar industry is to design a plant sufficiently 
economical to generate the power with the 
bagasse. Prof. Kerr has found that the bagasse 
from one ton of cane will produce from 1.16 to 
1.44 boiler hp. for 24 hours. 

At present it is necessary to use auxiliary fuel 
in the United States and the West Indies. 
although it is the belief of some engineers that 
the time will come when bagasse will supply the 
entire fuel for the industry. 

The Babcock & Wilcox Co. has developed a 
furnace for burning green bagasse which nearly 
meets this requirement. It has been found that 
bagasse burns better on a hearth than on grates, 
the air being supplied through a series of tuyeres 
by natural draft. Large combustion space is 
necessary and it is more economical to burn it in 
large quantities. Thus a furnace has been de- 
veloped which will serve two boilers. With 
0.5-in. draft in this furnace, 450 lbs. of 50% 
moisture bagasse per square foot of hearth per 
hour can be burned. Three hundred pounds per 
square foot per hour gives the best results. An 
essential feature of a well-designed bagasse fur- 
nace is provision for catching and removing the 
dust which will fuse into a glass-like clinker if 
allowed to accumulate. The fuel is introduced 
into the top of the furnace by conveyors which 
should be so designed as to give a constant fuel 
feed with a minimum admission of air. 

Bagasse-burning boiler plants usually give from 
go to 100% of rated capacity. There is no par- 
ticular reason why greater capacities cannot be 
obtained, as it is just a question of how much 
fuel the furnace can burn. 

Coal—The most important fuel for the gen- 
eration of steam in stationary power plants is 
coal. It is more widely distributed than any fuel 
(wood excepted), is found in much larger quan- 
tities, varies more widely in characteristics, and 
has commanded more attention from engineers 
than all other fuels combined. Coals are classi- 
fied as: 


Kind. Fixed Content. Volatile. 
Pee? fc ek uaa ckiinee 97.0to 92.0 3.0to 8.0 
Semi-anthracite ............s..- 92.5to 87.5 7.5to 12.5 
Semi-bituminous ............... 87.5 to 75.0 12.5 to 25.0 
Bituminous (or Eastern)....... 75.0 to 60.0 25.0 to 40.0. 
Sub-bituminous (or Western 

DEMME) | ocubcsescsceseee 65.0 to 50.0 35.0 to 50.0 
SPUN Boece Gah Sok eee Under 50.0 Over 50.0 


Anthracite, which is geologically the oldest, is 
found in eastern Pennsylvania, in Pulaski and 
Wythe counties of Virginia; Gunnison county, 
Colorado, and in Santa Fe and Socora counties, 
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New Mexico. The only anthracite fields of im- 
portance, however, are the five of-eastern Penn- 
sylvania, which are enumerated as follows: (1) 
‘the southern or Pottsville field ; (2) the western 
or Mahoney and Shamokin field; (3) the eastern 
middle or upper Lehigh field; (4) the northern 
or Wyoming and Lackawanna; (5). the Loyal- 
sock and Mehoopany fields. ‘ 
Today the demand for anthracite coal for do- 
mestic purposes is so keen that engineers of 
steam plants need to concern themselves with the 
buckwheat sizes and smaller only. Sizes smaller 
than No. 3 buckwheat cannot be burned success- 
fully in hand-fired furnaces unless mixed with 
some bituminous coal. The Arlington plant of 
the du Pont company successfully burns a mix- 
ture of one part bituminous to two parts of small 
barley, obtaining efficiencies of 68% and ratings 
of 140%. During the recent soft-coal strike a 
mixture of one part of bituminous to four of 
anthracite was used, but with a decrease in 
capacity to 110% of rating and a corresponding 
decrease in efficiency. The steam sizes of an- 
thracite require forced draft. Fans should be 
provided which will give 3 ins. of static pressure 
at the fan where hand firing is used. The com- 
mon practice in the anthracite region a few years 
ago was to use stacks from 25 to 50 ft. above the 
boiler setting. This is entirely wrong, as it lim- 
its the capacity very materially. There is less 
reason why anthracite with forced draft should 
require short stacks than underfeed stoker plants 
burning bituminous because anthracite requires 
higher drafts for the same combustion rates. 
The best known of the early types of mechani- 
cal stokers for burning anthracite coal is the 
Wilkenson. In recent years stokers of the chain- 
grate type, using forced draft, have been devel- 
oped for burning small sizes of anthracite. This 
type of stoker will also burn coke breeze or bitu- 
minous coal. It will burn continuously 25 Ibs. of 
No. 3 buckwheat anthracite coal per sq. ft. of 
grate per hour. An essential feature of a stoker 
for this work is the dividing of the wind box 
into three or more compartments so that differ- 
ent pressures may be carried in different zones. 
Semi-anthracite coals are found in Sullivan 
county, Pennsylvania, and in small amounts in 
the Dan River field of North Carolina and Vir- 
ginia and the Deep River field of North Carolina. 
The total amount of semi-anthracite coal is in- 
significant. The furnaces which handle anthra- 
cite satisfactorily will also burn semi-anthracite. 
Semi-bituminous coals form a very important 
group, which includes the famous Pocahontas 
and New River fields. Coals belonging to this 
class are found in Center, Huntingdon, Cambria, 
Clearfield and Somerset counties of Pennsyl- 
vania; Allegheny and Garret counties of Mary- 
land; Tazewell county of Virginia; Fayette, Mc- 
Dowell, Mercer, Mineral, Raleigh and Tucker 
counties of West Virginia; Franklin, Johnson, 
Logan and Sebastian counties of Arkansas, and 
Walker county of Georgia. Fuels belonging to 
this group require more furnace volume than the 
anthracites and semi-anthracite. Stokers of the 
underfeed type handle them very successfully. 
The inclined grate overfeed types will also han- 
dle them. 
Bituminous coals are found in Alabama, Ar- 
kansas, Colorado, Illinois, Indiana, Iowa, Kansas. 
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Kentucky, Michigan, Missouri, Montana, New 
Mexico, Ohio, Oklahoma, Pennsylvania, Tennes- 
see, Texas, Utah, Virginia, Washington, West 


Virginia and Wyoming. The bituminous coals. 


offer more opportunities for the various types of 
stokers. The better grades of bituminous can be 
successfully burned in the underfeed and the in- 
_clined-grate overfeeds. The chain-grate stoker 
handles the low-grade bituminous coals very suc- 
cessfully, although the underfeeds have been in- 
vading the lowgrade bituminous territory during 
recent years. Each type has its peculiar advan- 
tages which make it acceptable under certain con- 
ditions. Generally speaking, high-ash bituminous 
coals handle better on chain grates. This gives 
them the advantage of a large territory in the 
Middle West and West. Indiana coals, however, 
have a certain characteristic which makes them 
difficult to handle on chain-grate as well as un- 
derfeed stokers. Here the Roney stoker, which 
has been distanced in other fields by the under- 
feed type, still has a deservedly loyal following. 
The forced draft chain grate similar to the type 
used for burning anthracite is also breaking into 
the low-grade bituminous field. The Common- 
wealth Edison Co., Chicago, is now experiment- 
ing with a stoker of this type, burning Illinois 
coals. This concern has retained the chain-grate 
in the face of the advances of underfeed stokers. 

The sub-bituminous coals are found in Cali- 
fornia, Colorado, Montana, New Mexico, Ore- 
gon, Utah, Washington and Wyoming. Lignites 
are also found in these states as well as in the 
Dakotas and Arkansas. 

Up until 1911 there were comparatively few 
stokers in the sub-bituminous and lignite terri- 
tory. The Denver Tramways, however, have 
been using chain grates for over 20 years and 
there were at that time a few installations of the 
standard Jones. In 1912 the Great Western 
Sugar Co. installed two chain-grate stokers in its 
Billings, Mont., plant. It had been the general 
opinion up to that time that beet-sugar plants 
could not afford stokers because they operated 
only 100 days out of the year. About 40 tests 
were conducted on these stokers and similar boil- 
ers hand fired burning different grades of Wyo- 
ming lignites and Montana coals. These tests 
upset the old theory and several large sugar mills 
installed chain grates. It was found that with a 
200-ft. stack giving a draft of about 0.50 in. in the 
furnace, the chain grates would burn 25 Ibs. of 
dry lignite (average moisture content 23%) per 
sq. ft. of grate per hour, giving 25% more capac- 
ity and 8% greater economy than the hand fires. 
A few years later the multiple retort underfeed 
made its entrance into these fields and has made 
a good showing. It is the writer’s opinion that 
where the load is a fairly constant one for 24 
hours per day, as in a beet-sugar mill, the chain 
grate has the advantage. Where the load -varies 
greatly with high peaks, as in a central station, 
the underfeed stoker will make a better showing 
This will be especially true where high-ash fuels 
are used on the chain-grate and low ash on the 
underfeed stoker. 


LocaTION OF PLANT WitTH ReEspEcT TO FUEL 
SuPPLy. 


Plants burning such fuels as blast-furnace gas 
or bagasse need no fuel storage. Plants removed 
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from the source of supply should provide fuel 
storage of sufficient size to insure against shut- 
down. In the oil-burning plants of the du Pont 
company, 40 days’ storage is considered safe. 
This fuel comes from Mexico. 

_ A point which belongs under the discussion of 
“character of the fuels used” no doubt is the 
question of spontaneous combustion of coals. 
The causes of spontaneous combustion have been 
discussed at length and there is still room for 
discussion. Generally speaking, the lower the 
volatile content of the coal the less is the liability 
of spontaneous combustion. It is fortunate that 
some very eminent authority has said that the 
exceptions prove the rule. There are enough ex- 
ceptions to the above general statement to prove 
it beyond any peradventure. H. H. Stoek and 
W. D. Langtry prepared a short paper on “Spon- 
taneous Combustion of Coals,” which was dis- 
tributed during the war by a department of the 
National Board of Fire Underwriters. An engi- 
neer designing a boiler plant to burn a coal 
susceptible to firing would do well to follow as 
nearly as he can the nine conclusions of that 
paper. 

(1) Pile the coal to be placed in storage as shallow 
as possible in the available space. 

(2) When the coal is unloaded, if it should be lump, 
egg or nut, see that it is not broken by allowing it to 
drop a great distance and thus form smaller particles, 
which may be the source of trouble later on. 

(3) See that the coal, when it is unloaded, is piled 
flat—in other words, do not allow it to pyramid so that 
the lumps will segregate from the fine coal and thus 
form a chimney for the admission of air to the fine 
coal. 

(4) Pack the coal tight rather than try to ventilate 
it. This will prevent the easy admission of air to the 
inside of the pile. 

(5) See positively that there does not get into the 
pile any material such as oily waste, pieces of paper, 
straw, wood or anything that is of an easily combus- 
tible nature. 

(6) See that the coal is not wet before being placed 
in storage. 

(7) See that the coal is not piled over the top of 
hot pipes, manholes or against the outside | walls of 
furnaces. 

(8) Remember that if a fire has started in a coal 
pile it is bad policy to wet the pile with water unless _ 
the fire has gone so far that it is impossible to work, 
due to the heat and gases being driven off. 

(9) If a fire has started in a pile, try to get at the 
source of trouble by taking the coal out and spreading 
it over the ground, piling it not more than 2 ft. deep, 
if possible. It will naturally cool down providing, of 
course, it is not blazing, and the coal coked until it is 
glowing red. If very hot it should be cooled with 
water. 

To these suggestions may be added: Where the 
coal is susceptible to firing, pile it first in shallow 
piles, say 6 ft. deep. Allow it to weather as long 
a time as is possible, not less than 60 days, then 
pile this weather coal deeper, say 20 to 30 ft. 
The only way to, store coal so that firing is abso- 
lutely precluded is under water. This is the only 
way that lignites and some sub-bituminous coals 
can be stored at all. 


CHARACTER OF FEED WATER. 


The four principal considerations are: (1) In- 
crustation or scale ; (2) corrosion or pitting; (3) 
foaming and priming, and (4) embrittlement of 
the steel. 

The common scale-forming materials are cal- 
cium and magnesium carbonate and calcium and 
magnesium sulphate in solution, and mud in sus- 
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pension. Calcium sulphate is the most offensive 
scale-forming ingredient. This is especially true 
when it is found alone or nearly so. Ohio river 
water is remarkably free from dissolved solids, 
although at certain times of the year it carries a 
large amount of mud in suspension. It carries 
about one grain per gallon of calcium sulphate. 
Previous to 1908 the city of Cincinnati had no 
filtration plant. Some boilers in the city had 
scale 0.75 in. thick and had never lost a tube. 
After the filtration plant went into opertaion, 
tube failures became prevalent. One-eighth of 
an inch of scale was sufficient to cause blistering 
and ruptures. Magnesium sulphate is not an ex- 
tremely objectionable scale-forming ingredient, 
but in the presence of calcium carbonate will 
exchange with the latter, forming calcium sul- 
phate and magnesium carbonate. 

In general the problem of treating water is to 
remove the four compounds named above. Any 
water containing above 20 grains of incrusting 
solids per gallon should be treated. There are 
two methods: (1) The chemical softener, where 
the chemicals are lime and soda ash, and (2) the 
Zeolite method. 

The following table from L. M. Booth Co. 
gives the quantities required per grain per gallon 
for various impurities per 1000 gals. of water 


treated: ; 
Lime, lbs. Soda, lbs. 


Calchim-carponate . ..........6<0.. 256 0.098 5% 
SoICI HUALe 2.h6 ws seeks ous +9 Lees 0.124 
CONCHA COMPOTIEE: 2 ockc ks scueesescu bichon 0.151 
CAST ee er 0.104 
Magnesium carbonate ............ 0.234 ee 
Magnesium sulphate .............. 0.079 0.141 
Magnesium chloride .............. 0.103 0.177 
Magnesium nitrate ............... 0.067 0.115 
Feros Caronate .......46566.%%-. 0.169 eee 
Perons Sulphate < ... <a). sscecs000% 0.070 0.110 
PCTCI SOIDUBEE 6 oie ic <ios.c5.edvass ood e 0.074 0.126 
Free sulphuric acid............... 0.100 0.171 
SOGWN CAPPONAtE .. 6. 6c eciccieecniee 0.073 eee 
Free carbon dioxide............¢.. 0.223 

Hydrogen sulphite .........2<.0... 0.288 eae 
Aluminum sulphate .............. 0.078 0.147 


Based on lime containing 90% calcium oxide and soda, 
58% sodium oxide. 


Where waters carry mud a coagulant should 
be used and the water filtered or allowed to stand 
in a sedimentation basin until clear. Where heat 
is used in connection with the lime and soda 
treatment, the heat precipitates the carbonates, 
leaving the sulphates for the chemicals. The 
softening of water by zeolites was first intro- 
duced commercially by Dr. L. Gans of Berlin, 
Germany. The material marketed by him is 
known as “Permutit.” As far as can be ascer- 
tained, it is made commercially by fusing quartz 
or feldspar, kaolin and sodium carbonate in an 
electrical furnace and then treating the mass 
with water. The substance resembles crushed 
oyster shells. Other zeolites are “Decalso,” 
offered by the American Water Softener Co. : 
“Refinite,” a natural product mined in Nebraska 
and the Dakotas, and “Barromite,” another 
natural product which is now being offered for 
sale. 

Zeolite is a hydrated aluminum silicate having 
a formula similar to NaAl(SiO,),. The prop- 
erty of softening or removing the calcium and 
magnesium salts from the water depends upon 
the replacing of the sodium atom in the zeolite by 
calcium or magnesium in the water. When the 
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mineral has given up all its sodium content and 
becomes saturated with calcium and magnesium, 
it can be regenerated by placing the mineral in 
contact with a 10% solution of sodium chloride, 
whereby calcium and magnesium chlorides are 
formed in solution and sodium is retained by 
the zeolite. 

The cost of softening 1000 gals. of one grain 
water with zeolite varies from 3 to 6 cents. 


Corrosion or pitting is usually caused by the. 


presence of free oxygen, acid or sea-water. It 
has been found by experience that a great many 
waters in Colorado, New Mexico and California 
will cause excessive corrosion when the water is 
mildly alkaline with soda ash and will stop when 
the concentration of soda is raised above a cer- 
tain point. Commander Frank Lyon of the U. S. 
Navy finds this to be true also in marine boilers 
where sea-water gets in through leaky condens- 
ers. A great deal of pitting in Colorado and 
New Mexico has been cured by heating the water 
to- 212 deg. in properly vented heaters of the 
open type. 

Priming and foaming are generally caused by 
sodium salts, finely divided matter in suspension 
or a combination of both. The matter in sus- 
pension should be removed by filtration. The 
remedy for sodium salts is blowing down, and 
should not concern the designing engineer except 
where it is necessary to carry high concentra- 
tions of sodium salts a type of boiler may be 
chosen which will carry the highest concentra- 
tion. The Babcock & Wilcox Co. has success- 
fully carried concentrations of 1500 to 1800 
grains of sodium salts per gallon in the Stirling 
boiler by driving the steam from the middle to 
the rear drum and returning it through a set of 
auxiliary circulators to the middle drum. 

The embrittlement of boiler steel due to the 
action of natural waters was first observed in a 
certain section of Illinois. The boilers of the 
state university at Urbana became affected and 
an investigation was made by the engineers and 
chemists of the faculty. The results of this in- 
vestigation are set forth in Bulletin No. 94 of 
the University of Illinois, prepared by Prof. 
S. W. Parr. His conclusions were that the em- 
brittlement was caused by nascent hydrogen 
which is liberated by the breaking down of the 
sodium carbonate into sodium hydroxide and 
acid sodium carbonate which gives up its hydro- 
gen atom. He recommends as a remedy the in- 
troduction of an oxidizing agent. If this theory 
be correct, it also explains why the raising of the 
soda concentration in certain waters that cause 
pitting in weak soda solutions will stop the pit- 
ting without causing embrittlement, the pitting 
being caused by the presence of free oxygen 
which takes care of the nascent hydrogen. 

There has been at least one serious explosion 
in the U. S. Navv due to embrittlement of plates 
by the use of high soda concentration from com- 
pound. In treating water, therefore, it is im- 
portant to remove as far as possible sodium car- 
bonate. It is admitted that of all the boilers 
carrying sodium carbonate a small percentage 
have suffered from the embrittling action, but 
the effect on these has been serious enough to 
warrant much thought on the subject of treating 
boiler water. 

(To Be Continued.) 














| 
rf 
! 
| 
| 
l 


an re ange eeemeemneer 









August 21, 1920. 





281 


Field Leakage in Synchronous 
Machines 


Method of Analyzing and Determining Field Leakage Be- 
tween Poles of Low and High-Speed Synchronous Machines 


By THEO. SCHOU 
Chief Engineer, The Ideal Electric & Manufacturing Co., Mansfeld, O. 


In any dynamo we have to distinguish between 


four different fields. Of these fields two are set - 


up or established by the direct-current excitation, 
and the other two are set up by the generated or 
induced current itself. 


Fietps Due to Direct-CuRRENT EXCITATION. 


Referring to Fig. 1, which diagrammatically 
gives the flux distribution in the magnetic circutt 
due to the excitation, %, is the effective flux per 
pole which penetrates the armature or stator core 
as well as the field poles; %, is the leakage flux 
per pole, which. is a “dead flux” lost by leakage 
between the poles; % is the total flux per pole, 
equal to %, + %,, which has to be established to 
give the desired effective field flux ¢,. 


FiELps DuE TO GENERATED (OR IMPRESSED) CuR- 
RENT IN THE ARMATURE OR STATOR COILS. 


Referring to Fig. 2, every armature coil, when 
carrying current, sets up one field, %,, which only 
interlinks with the coil itself (we may call this 
the a-c. leakage flux), and another field, %,, 
which also interlinks with the field coils (we may 
call this the a-c. demagnetizing or magnetizing 
field). At no load the generated e.m.f. is evi- 
dently proportional to the effective field flux, %, 
(Fig. 1), set up by the d-c. excitation; at loads, 
however, besides compensating for the ohmic 
drop, we have to take into consideration the 
reactance drop, due to self-induction caused by 


of Pole 


ce Line 





. the a-c. leakage field, , (Fig. 2), and also com- 


pensate for the demagnetizing or magnetizing 
effect of the a-c. current caused by the field 9%,. 
Such action of the current, even if it is alter- 
nating, is evidently possible, because the main 
field has changed into a field of reversed polarity 
in the same time element that it takes the arma- 
ture current to reverse. 





It is the object of this article to investigate, 
analyze and determine the field leakage, 9%, 
(Fig. 1), which takes place between the poles of 
a synchronous machine of the defined pole con- 
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Fig. 2. 


struction, this leakage being caused by the ex- 
citation and depending upon it, as well as upon 
the structural design of the machine. 

In the Feb. 17, 1917, issue of ELECTRICAL 
REvIEW there appeared an article by the writer 
which gave a simple method for calculating the 
effective flux per pole, which, taking into consid- - 
eration both the field form and the e.m.f. wave 
form, is very accurate. 

It was found for the effective flux per pole: 


Protal x C> 
?, = — 
2p 


Where ¢, = Flux per pole in Kapp lines (1 Kapp 
line = 6000 maxwells) 

Ptota1 == Total maximum flux (Kapp lines), 

i. €., maximum flux density (Kapp 

lines) under the pole in the air gap 

times the total surface of the arma- 
ture in square ‘inches. 


(EM 16 











CamMi,. X NX Epa: 
E = Effective terminal voltage. 


C, = Winding constant, which depends on 
form factor, spread factor, pole 
constant, phase and connection. 


fe = Chord factor, depending upon throw 
of armature coil. 


N =Total number of effective conduc- 
tors. 


R.p.m. = Revolutions per minute. 


C,= Pole constant, as found from the 
field form. 


2p = Number of poles. 
From the above equations the correct magnetic 
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densities may be found for the air gap, the teeth 
and the armature core. For the pole and spider, 
however, it is necessary to know the leakage 
flux, %,, and as this flux varies approximately 
from 10 to 50%. of the effective flux, depending 
upon speed, capacity and structural design, it is 
obviously important to determine it accurately. 

Similar to the ohmic law, there exists the fol- 
lowing relation between m.m.f., flux and reluc- 
tance: 

m.m.f. = Flux X reluctance. 
m.m.f. per pole = 0.4% (AT, + AT, + AT.) 
= 0.47 XK A, 

AT,= Ampere turns necessary for 
sending the effective flux 
through the effective air gap. 
(Effective air gap = mechan- 
ical clearance between center 
of pole and armature + an 
increase due to the armature 
slots. ) 


AT, = Ampere turns for the teeth. 
AT. = Ampere turns for the arma- 
ture core. 
m.m.f. between pole tips = 0.47 X 2A). 


Now we distinguish between four different 
leakage paths and leakages as follows (the meth- 
od adopted here is a modification of that pro- 
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Fig. 3. 


posed by Prof. E. Arnold and J. L. La Cour in 
“Die Wechselstrommachinen”) : 


%,, = Pole tip side leakage. 
?,, = Pole tip end leakage. 
%,,, = Pole body side leakage. 
%,, = Pole body end leakage. 


As the method employed is slightly different for 
low and high-speed machines, we will first inves- 
tigate the field leakage for low-speed machines, 
or machines having relatively many poles, with 
pole sides of adjacent.poles more or less parallel 


(Fig. 3). 





Y=B/2 : 
dy I 
—=—I|In(r*#XV+a) 
vit ta a 0 
7 =0) 
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The leakage flux between pole tip sides will be 
m.m.f, between pole tips 














Yd, sid . 
magnetic reluctance of leakage path 
m.m.f. 
Q, 
0.47 X 2A, 
dt 0.47 X 24, XhX¥XL 
hxXL d, 


Introducing Kapp lines and inches instead of 
maxwells and centimeters, we obtain: 


0.47 X 2A, XhxXL 

















VY, x 6000 vy, nae x 2.54 
dy 
254X047 AX2XhXL 
And, ee x 
6000 dt 
» A axa s: 
oe x 
1880 dt 
Ap 4xaexL 
and i= > (Kapp lines) 
1880 dt 


The pole tip end leakage will be: 


m.m.f. YB? 0.4m X 2Ap 
“Pun = ee d+t(mX VY), 


Y=0 hx dy 


Y=B/2 
= 
d, + (x x ¥3 
Y=0 


Y=B/2 
dy 
= 0.49 X 2A, Xh 
d, + 7y 


Or, using Kapp lines and inches: 























=B/2 
A, dy 
Yor, —- x x h 
1880 d: + Wy 


or. 


B/2 











I [ arXB 
=— | ln +d jJ—Ind, 
7 2 
I 
7 


amXB/2td, 1 «B 
= 9 (+) 
at Tv 2d, 
Now: 
I 
InX =——log X ='2.3 log X 
0.434 


And we obtain: 






A, I 7B 
14%,,=2X —XhX- X 2.3 log (: on 


1880 . 2d, 
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A, 4X2X2.3 7B 
o,, = ~ x h log { 1 + —— 
1880 7 2X da 


Ap 7B 
= —— 5.86 K h X log | 1 + —— 
1880 2X d, 


Pore Bopy Sipe LEAKAGE. 
m.m.f. 
Yor, = 
3 


At the bottom of the pole, m.m.f. = 0. 
At the top of field coil m.m.f. = 0.47 & 2A,. 


0.47 X 2A, 





Average m.m.f. = = 0.49 X Ap. 


2 
If dm (Fig. 3) is taken as the mean length of 
reluctance path, then: 











dm 
so, SE 
IX H 
We have: 
0.47 XA, XIX H 
Vrs axe 
din 
And using Kapp lines and inches: 
Ay IXH 
Yo,, es xX 
1880 dm 
Or: 
Ap eee | 
vr, ee x 
1880 dn 


Pore Bopy Enp LEAKAGE. 
Similar to pole tip end leakage we have: 

















m.m.f. 
Yeu, = _ 
t 
o-+ 2A, 
m.m.f. = 0.47 X = 0.4rA, 
dm + Ty 
0, = 
H X dy 
y=b/2 
0.47 X A, X H X dy 
Y4o,,= 7. 
dn + TY 
; at 
y=b/2 
dy 
=0.49r X A, X H - 
dus _ TY 
° y=0 
I xb 
=o4r X A, X H K — 2.3 log| 1 + — 
T 2din 


And using Kapp lines and inches: 





A, ab 
o., = — X2.93XHX log | 1 + 
1880 2X dm 


ToTtaL LEAKAGE FLux. 
Referring to Fig. 1, the total leakage flux, %,, 
will be, in Kapp lines: ) 
Seed oi, + or, + Pris + Pi, 





‘ a T4 XXL 7B 
= — + 5.86 & h X log] 1+—— 
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1880 dt 


2d, 
2xXIlXH ( ab 
If etnies So BRE OK, SE OEE Sm 
dm '- gd 
%, . ; 
7 xX 100 = field leakage in per cent. 


1 

For high-speed machines or machines having 
comparatively few number of poles the assump- 
tion made, in case of slow-speed machines, that 
half the m.m.f. acts as H/2, with a mean length 
of leakage path, dn, cannot be made, as the 
divergence of the poles then obviously must be 
taken into consideration. 

The calculation of pole body side and end 
leakages will therefore be modified“as follows: 

Referring to Fig. 4, divide the height of pole 
H into several equal parts, say four (h,, h., h, 





Fig. 4. 


and h,). Draw approximate mean leakage paths 
for these parts (dm, Amz, dm, and-dm,). 

The pole body side leakage will be 

3 = [o™ Ls ag te ta] 

At the bottom of pole the m.m.f. =o; at the 
top of the first layer, however, the m.m.f. = 
2X 0.47 X %4A,; the average m.m.f. of h, part 
of the pole is, therefore, 0.47 X 14Ay,, and acting 
with a mean length of leakage path = dy,, we 
have: 


0.47 X%4A;XIXh, 











Yori, —_— 
F Gti 
Or, using Kapp lines and inches: 
Ap 1X h, 
aes ee x 
1880 = 4dm, 
In this case h, = %H, and we obtain: 
big lx H 
pu, ii 4 
1880 8dm: 


At the bottom of the second layer, h,, the 
m.m.f.== 2 X 0.4% X 4A), and at the top the 
m.m.f. = 2 X0.4r X '‘%A,. The average m.m.f. 
for h, part of the pole is therefore: 


2X 0.497 X A(%+%) 


2 





= 0.47A, X 3B X 2 


The reluctance for this strip (h,) of the pole is: 


Dire Gane xX 4 
== , and we obtain: 





IXH/4 1XH 


0.47 XA,X3XIXKXHX2 
eg 





dma X 4X8 
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which equation, expressed in Kapp lines and a A 
. yong " 
inches, will give: om, = 0.183 X H X7log| 1+ x 
Ap IXH at. 1880 
gh2, 
= 1880 x d X 6. The total leakage flux in Kapp lines (®,) for 
.>. a ; high-speed machines will be: 
In a similar way we obtain for part (h,) of 
the pole: o, = Gi, + Oh, + OL + OL, 
A ix 
GhS, = . x x x % Ay 4xkXL ab 
1880 hiss a +5.86xhxXlog| 1 + — 
pore , 1880 dy 2dt 
Ay IX H Hl I 3 5 7 
om,, ——__ X —_ X fh —-— $f 
1880 ns 8 day du. dn du, 
The pole body end leakage will be: b ; 
1 2 TT Ti 
ay ip lr gga lea ili + 0.183 H| log ( + )s 3 log ( + 
L4 . y) 2d m2 2 
m.m.f. 0.47 X 4A, ‘ 
(dm xX 4 mb ab 
Reluctance hin +5log {| t+ +7 1 1+ 
H >” 4 dy Pt 2dmn3 2d 
— me x A,X HX dy Fig. 5 gives approximate per cent field leakage 
igh, ae of modern 60-cycle synchronous machines of 
ee (das ie) 4 Ke various capacities and speeds. 
m 





LIC UTILITIES COMMISSION. 


In an effort to obtain the enactment by the 
Texas legislature of a public utilities law that 
will meet the support or endorsement of various 
interests concerned, Governor W. P. Hobby has 
appointed a committee to draft the proposed bill 
which will be submitted at the next regular 
session of the legislature in January, 1921. The 
League of Texas Municipalities, which is com- 
posed of the mayors and other officials of the 
different cities and towns of the state, is back 
of the movement to create a public utilities com- . 
mission. The committee appointed by Governor 
Hobby to prepare the bill is composed of promi- 
nent Texans, among whom are the following: 
Mayors Frank W. Wozencraft of Dallas, J. W 
Chancellor of Bowie and E. A. Amerman of 
Houston, representing the cities; Charles A. 
Harty, W. B. Head and J. D. Frank, all of 
Dallas, representing the public utilities. It is 
expected that the committee will soon hold a 
meeting for organization. 





Y=pb/2 
0.47 X A, X lf dy MOVEMENT TO CREATE TEXAS PUB- 
ns _ TY 
=0 





or 


Fer Cent Fre/od 2 eakage 





KA Rating 
Fig. 5. 





NEW YORK CENTRAL-STATION COM- 


And, using Kapp lines and inches: 
PANIES CONSOLIDATE. 














16 ab 
ght, xX HX log | 1+ x A charter has been issued to the Fulton 
2.93 2dm1 1880 County Gas & Electric Co., which was formed 
by the consolidation of the Fulton County Gas 
ab & Electric Co. with the Mohawk Hydro-Electric 
= 0.183 X Hlog | 1+ < Co. The company’s principal office is at Glov- 
duns ersville, N. Y. Their capital amounts to $1,732,- 


. 23 600, consisting of 10,300 shares of 8% cumula- 
ia ane wey we eee tive first preferred, 1276 shares of 6% second 
ab preferred, and 5750 shares of common stock. 
Par value of all classes is $100. The company 
will operate in the counties of Fulton, Herkimer, 
Montgomery, Otsego, Schenectady and Scho- 
harie. Among the directors are Lucius H. Lit 
tauer, New York; Walter Clark, Philadelphia, 
and James C. Delong, Syracuse, N. Y. 








ob, , = 0.183 X H X 3 log 








os; , = 0.183 X H X 5 log| 1+ 
2dns 
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Situation 


Estimate of Coal Needs for the Year—Figures Showing Past and 
Present Monthly Bituminous Coal Production—Use of Coal for 
Exportation, Domestic Service, by Utilities and Other Industries 


Present developments point to a brighter future 
in the coal situation than had been previously 
anticipated. The American Wholesale Coal 
Association, through George H. Cushing, its 
managing director, has steadily maintained that 
there was no coal shortage, but that there was a 
serious case of bad coal distribution. The Na- 
tional Coal Association, the coal producers’ or- 
ganization, has not been so optimistic. Short 
production has been attributed to a lack of cars, 
the producers contending that coal enough would 
be available if cars could be secured and trans- 
ported. At the present time the National Coal 
Association takes a much more optimistic view 
of the situation. The following statement by 
John B. Pratt, director of publicity for the asso- 
ciation, prepared especially for ELECTRICAL 
REVIEW, gives a general analysis of the entire 
situation : 

“In general, the situation at the present time 
is greatly improved. There is every prospect 
that the acute coal shortage, which has existed 
since April 1, will be made up and that the danger 
of a shortage next winter is over. The whole 
difficulty having to do with the coal emergency 
has been due entirely to lack of car equipment at 
the mines. With the average car supply running 
only from 25 to 50% of normal at the majority 
of mines throughout the bituminous fields, the 
operators, up until the last two weeks or so, had 
been unable to meet the country’s requirements 
for coal. 


Country Stitt SUFFERING FroM RESULTS OF 
STRIKES. 


“The whole nation is still suffering from the 
effect of the strike of miners in the bituminous 
fields last winter. This strike, which lasted six 
weeks, forced the country to use up all of its re- 
serve stocks of soft coal. At the beginning of 
the coal year, April 1 last, there was a deficiency 
in coal supply, inherited from the strike, of some 
15,000,000 tons. Not alone were the. operators 
faced with the prospect of having to make up this 
shortage, but, with an unusual demand on the 
part of industries which had resumed operation 
after having been closed down since the signing 
of the armistice, an unusual output was required 
from the mines if the entire wants of the coun- 
try were to be met. It is estimated that a short- 
age in supply of some 30,000,000 tons existed 
early in the summer. 

“To give the country all the soft coal it will 
want during the year ending April 1 of next 
year, experts have estimated that there must be 
a production of 545,000,000 tons. Up to July 1 
approximately 258,000,000 tons had been pro- 
duced, which would bring the aggregate for 12 





months, if the same ratio were maintained, up to 
516,710,000 tons. This would fall short 29,000,- 
ooo tons of the minimum estimated requirements 
of the country. 

“Only by running the mines at an output of 
12,000,000 tons a week, it is estimated, from now 
until the end of December, 1920, can the short- 
age be made up. The average weekly production 
up to Aug. I was just a trifle over 10,500,000 
tons. It was then running more than 1,200,000 
tons below the weekly requirements necessary to 
save the country from a coal shortage during the 
winter.” 


Steps TAKEN TO RELIEVE THE STRAIN OF EXIST- 
ING CoAL SHORTAGE. 


Efforts to relieve the situation above described 
were initiated early in April and, after numerous 
hearings, resulted in the issuing of priority or- 
ders by the Interstate Commerce Commission, 
The following analysis by Mr. Pratt shows what 
these orders are aimed to accomplish: : 

“These priority orders comprehend the obliga- 
tion on the part of railroads to place 4000 cars a 
day at mines supplying the Northwest and to un- 
load these cars at lake ports daily for trans- . 
shipment to northwestern ports on the lakes. This 
involves the dumping of 200,000 tons of coal a 
day at the Great Lakes piers, or 1,200,000 tons a 
week for a period of 100 days ending with the 
close of navigation, which comes early in De- 
cember. 

“As to New England, the priority order in- 
volves shipments of coal to tidewater ports aver- 
aging 1,250,000 tons a month for trans-ship- 
ment by vessel to New England ports. This 
tidewater movement, it is comprehended, will be 
augmented by a supply of approximately 700,000 
tons of coal a month shipped by rail direct to 
New England from the mines. With these two 
movements, the tidewater and all rail, New Eng- 
land would have 2,000,000 tons of coal a month 
up to Dec. 1 after which, it is believed, the ship- 
ments could be materially reduced. 

“According to advices received by the National 
Coal Association, which represents operators 
with over two-thirds of the bituminous coal out- 
put of the country, there is every prospect that 
the shipments of coal to the Great Lakes will be 
sufficient to meet the demands. Up to the end 
of this week there has been a marked improve- 
ment in the movement of coal to fidewater, with 
every expectation that the railroads will carry 
out the schedule fixed for them. As to New 
England, the program has already been put into 
effective working force by the railroads in move- 
ments of coal to tidewater so that the average 
weekly quota is now being dumped. 














286 


“The remedy that needed to be applied to 


eliminate the coal shortage emergency, therefore, \ 
fas already been ‘applied and gives every indica- 


tion of being effectively worked out. It is all a 


matter of the supply of cars at the mines.~ That | 
has been the situation since April 1, and it will! . 
be the situation until all the coal that the country 


needs is moved from the mines. ah 
“The recent strike of Illinois and Indiana 
miners had the effect of shutting off some 1,800,- 
ooo tons of coal output, a part of which. would 
have gone to the Great Lakes piers. -However, 
this shortage can be made up if the miners stick 
at their work and the railroads. fulfill their obli- 








TABLE NO. 1.--TOTAL COAL PRODUCTION IN THE 
UNITED STATES. 


Bituminous. Anthracite. Total. 
Year. net tons. net tons. net tons. 
RRS ech ees ee ete s 478,434,000 91,525,000 569,960,000 
ee 422,704,000 90,822,000 513,525,000 
| ee are ee 442,626,000 88,995,000 531,619,000 
ee eee 502,520,000 87,578,000 590,098,000 
1 EE eee 551,791,000 99,612,000 651,402,000 
SS err 579,386,000 98,826,000 678,211,000 
ON eee aes 458,063,000 86,196,000 544,259,000 
SROO®.. 5 ccustuncssex See i ~ cca souunin | tcpiee ees ewes 
BNO. mica ninio'b .. DADIOOEO - Kandesches ct tea w ones 2 


*Estimate by American Wholesale Coal Association. 
**Estimate by National Coal Association. 





gation as to the daily percentage of cars to 
be supplied at the mines under the priority 
schedule.” 

In order that a general view of the entire 
situation may be had, a number of tables are pre- 
sented showing various phases of the. coal situa- 
tion. Table No. 1 shows the coal production by 
years for the past seven years together with the 
estimated needs of the present year. It will be 
noted that the two separate estimates given are 
quite close together, the differences being less than 
2%. The estimates are less than the production 
of 1917 or 1918 but greater than that of 1919. 
During 1919 the production was curtailed by 
strikes to the extent of probably 25,000,000 tons, 
this shortage and others being partly compen- 
sated for by a reduction of about 40,000,000 tons 
in the amount of coal in storage. From this it 
seems evident that the estimates are not far from 
representing the actual needs. 

Table No. 2 has been arranged to show how 
this year’s production compares with that of 
1916 and 1917. Examination of Table No. 1 will 








TABLE NO. 2.—COMPARISON OF BITUMINOUS COAL 
PRODUCTION FOR FIRST SEVEN MONTHS OF 
1916, 1917 AND 19120. 


1916, 1920, 1917, 

net tons. net tons. net tons. 
ee ee 46,596,000 48,689,000 47,967,000 
et A eee 45,187,000 40,127,000 41,353,000 
oo Te ee 43,827,000 46,792,000 47,869,000 
Oe er rrr 33,628,000 37,939,000 41,854,000 
a er ro 38,804,000 39,753,000 47,086,000 
Pe oni cucntaa men ee 37,742,000 44,500,000* 46,824,000 
DEN > ichercseussedesses 38,113,000 45,511,000* 46,292,000 


*Subject to revision. 





show that the production for 1917 was just a 
little in excess of that estimated for 1920, and 
the production of 1916 was somewhat less than 
that estimated for 1920. Examination of Table 
No. 2 shows that the production so far this year 
is being carried on at a considerably higher rate 
than in 1916,’but at a lower rate than -prevailed 
in 1917. Under the more favorable transporta- 
tion conditions existing at the present time the 
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production for the remainder of the year should 


~; be sufficient to make up-any existing actual short 


age. ‘However, erratic buying, or future _ diffi: 
culties.not now evident, might still cause incon- 


~, venienee to certain coal users. 


As an indication of the importance of the ex- 
port coal trade on the coal situation, it may be 
noted. that- the entire coal export for the year 
1917 amounted to léss than 32,000,000 tons in- 


“ cluding foreign-trade bunket coal... Export coal 


for. 1918 and 1919 totaled less than’ 29,600,000 
tons for each year.. The total export for the first 
half of 1920, including foreign-trade bunker coal, 
amounted to a little over 18,000,000 tons. From 
this it is evident that the coal export for the cur- 
rent year will be somewhat in excess of that of 
previous years, but should not total an increase 
of more than 1 or 2% of the year’s production. 

The coal. consumption of public utilities 
amounts to only about 40,000,000 tons per year, 
electric utilities using about 35,000,000 tons and 
gas utilities about 5,000,00 tons. By-product 
coke, beehive coke and domestic usage each re- 
quire about the same quantity of coal as the util- 
ity companies. Railroads .require about four 
times as much coal as utilities, and industrial 
plants require about five times as much. 

These figures show. that the utility companies 
are but a small factor in the coal market of. the 
country. Figures previously given show that in 
all probability there will be plenty of coal pro- 
duced in this country to meet all the legitimate 
needs. Under the existing circtimstances it seems 
evident that the chief concern of the utility com- 
pany is to see that coal at a reasonable cost is 
delivered for service rather than being held in 
someone’s yard in anticipation of a crisis that 
should not materialize. A reasonable storage of 
coal in accordance with the seasonal supply and 
usage is proper and indicates good planning, but 
a hoarding of coal for an impending shortage 
does not seem to be justified and will only tend 
to bring on such a shortage by distorting the 
relation between need and demand. 

Considering the great service rendered by utili- 
ties, it seems evident that they are justified in de- 
manding that provision be made for their re- 
quirements out of the supply of fuel that is 
available. Their requirement is small, but the 
inconvenience, suffering and loss that would re- 
sult from their failure would be almost beyond 
calculation. 





EXECUTIVE COMMITTEE OF N. E. L. 
A. TO MEET IN NEW YORK CITY. 


Announcement has been made that the execu- 
tive committee of the National Electric Light 
Association will meet Sept. 1 at the national 
headquarters in New York City. The chair- 
men of the four national sections—accounting, 
commercial, public relations and technical—will 
outline the programs of their particular sections 
for approval of the executive committee. The 
presidents of the geographic divisioris, or - their 
representatives, are expected to be present with 
complete budgets covering the expenses of pro- 
posed activities for the ensuing year, in order 
that these may be passed upon by the executive 
committee. Announcements of additional na- 
tional standing and special committees will be 
made by President Martin J. Insull at that time. 
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Record of Large Turbogenerator 
Armature Breakdowns 


Statement Giving an Analysis of Causes of Armature Failures 
in Large Westinghouse Generators—Majority of Failures Found 
Due to Operating Hazards Originating Outside of Generators 


By F. D. NEWBURY 


Manager, Power Engineering Department, Westinghouse Electric & Manufacturing Co. 


The following statement is a complete record 
of armature breakdowns that have occurred in 
Westinghouse turbogenerators of 15,000-kv-a. or 
larger polyphase rating. The record covers every 
Westinghouse turbogenerator of this size that 
had been placed in operation up to January, 1920. 
These generators, without exception, are mica 
insulated, with mica insulation between strands 
and between conductors as well as between coil 
and core. 

The first Westinghouse generators larger than 
10,000 kv-a. were placed in operation in 1913. 
These were generators, roughly 20,000 kv-a. in 
size, two-pole in the case of 25 cycles, and four- 
pole in the case of 60 cycles. The design of such 
large two and four-pole units in I911 and 1912 
was highly experimental, and while these units 
met the standard temperature rise guarantee of 
50 deg. C. by thermometer it has since’ been 
found that the true copper temperatures of the 
strands nearest the air gap near the center of the 
core have been at least 200 deg. C. rise in some 
cases. Experience has shown designers how to 
avoid these high local temperatures to a con- 
siderable degree (mainly by reduction of eddy- 
current losses), and this is mentioned here. only 
to bring out the significance of the record of 
trouble due to heating. 

It is also important to note the inclusive and 
representative nature of the record. It covers 
all generators built of a given size and type and 
it is therefore safe to draw general conclusions 
that will be applicable to all generators of the 
same class. 

During these seven years of experience there 
have been 22 cases of major armature trouble 
involving 12 different installations or designs 
and 16 individual units. By major armature 
trouble is meant trouble serious enough to re- 
sult in the failure of one or more armature coils. 


RESPONSIBILITY FOR FArmLuRE USsep As Basis 
FOR CLASSIFICATION. 


The classification of ‘armature failures as to 
cause is in some cases a difficult matter. The 
events leading up to the trouble may be unknown 
and the evidence is very often burnt up. It has 
been thought best, therefore, to separate these 
cases into three classes as follows 

1. Where the manufacturer has accepted re- 
sponsibility. S 

*This article- is based on .a. discussion of a paper, 
“Classification of Large Steam Turbogenerator Fail- 
ures,” by Philip Torchio, presented before the American 


Institute of Electrical Engineers at White Sulphur 
Springs, .June 30, 1920. 


2. Where the operating company has accept- 
ed responsibility. 
3. Where the cause is unknown or in dispute. 


ASSIGNING CAUSES OF FAILURE. 


1. Eight cases were chargeable to design, 
workmanship or other causes for which the man- 
ufacturer accepted responsibility. 

(a) Five cases (of these eight) were 
caused by defects in manufacture that de- 
veloped shortly.after installation. 

(b) Three cases (of these eight) con- 
cerned details of design that led to failure 
after four or five years’ operation. Two 
of these cases (in one design) involved high 
local temperatures caused by eddy currents 
in the top strands of the coil. 

2. Eleven cases were chargeable to operating 
hazards for which the operating company ac- 
cepted the responsibility. 

(a) Four cases (of these 11) were 
caused by fire originating outside of the 
armature winding. In three of these cases 
the fire started in the cables just outside of 
the generator; in the fourth case the fire 
started in a series transformer accidentally 
open-circuited. 

(b) Four cases (of these 11) occurred 
in one installation and were caused by ab- 
normal voltage surges that caused the out- 
side surfaces of the insulation to catch fire. 
In addition to these four cases that resulted 
in coil failures, as many more fires started 
that were put out before such damage was 
done. This trouble disappeared after the 
generator neutral was grounded. 

(c) One case (of these 11) was caused 
by ice or water carried into the generator 
from the air washer. 

(d) Two cases (of these I1) were 
caused by enforced operation under condi- 
tions that were known to be unsafe. One 
case involved unsafe overloads and the oth- 
er case involved continued operation after 
it was known that the armature needed 
minor repairs. 

3. Three cases involved unknown causes or 
the cause was.in dispute.. In two of these cases 
the operating company believed armature-coil 
heating to be responsible. 

This classification of armature breakdowns 
shows that out of 19 cases, where causes were 
agreed to, II cases were caused by operating 
hazards for which. the generator can in no way 
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be held accountable. The majority of'these cases ° 
were caused. by fires of external origin. 

If all the cases in which armature heating 
was involved (even by suspicion) are grouped, 
there are only five cases out of 22 breakdowns. 
Two cases (involving one of the first designs) 
were caused by design proportions ; in two others 
temperature was not the primary cause of break- 
down, but the operating companies believed it to 
be a contributory cause, and in the fifth case 
enforced overloading was the primary cause. 


ARMATURE HEATING FAILURES CAUSED By Aps- 
NORMAL LocaL TEMPERATURES. 


The writer’s opinion, based on a careful study 
of operating experience and based on a detailed 
knowledge of internal temperatures and coil and 
insulation design, is that breakdowns caused by 
armature heating are in reality due to abnormal 
local temperatures that have values of the order 
of several hundred degrees; and that tempera- 
tures of 100 deg. or 150 deg. C. ordinarily dis- 
cussed in connection with guarantees have very 
little to do with the problem. This statement, 
of course, applies only to windings completely 
insulated with mica within the slots. 

This record of breakdowns brings to the sur- 
face another fact that is interesting and import- 
ant and that is reassuring to the companies op- 
erating high-voltage units. If these generators 
be classified according to voltage it is found 
there are twice as many generators wound for 
11,000 volts or higher voltage as there are gen- 
erators wound for lower voltages. But these 22 
cases of armature breakdown are equally divided 
between these two voltage classes. This means 
that the percentage of armature breakdowns in 
the high-voltage generators under discussion is 
only one-half that of the lower-voltage generat- 
ors. This record would be very different with 
treated-cloth insulation (in large high-voltage 
generators) that is subject to cumulative heating 
on account of dielectric losses increasing with 
temperature, or with partially closed armature 
slots still used by some European designers. 


Hicu-VoLTAGE PRoBABLY MorE RELIABLE THAN 
Low-VoLTAGE GENERATORS. 


This record does not prove that high-voltage 
generators are necessarily safer or less subject to 
breakdown, except in so far as breakdowns may 
be caused by voltage surges that are independent 
of generator voltage. Obviously a 10,000-Vvolt 
surge would be dangerous in a 2400-volt gener- 
ator, but would be harmless in a 13,000-volt 
winding. The record does prove that 11,000 and 
13,000-volt windings are just as reliable as low- 
voltage windings and that breakdowns are gener- 
ally caused by trouble unrelated to line voltage. 

The facts brought out by this record may be 
summarized as follows: 

1. The majority of armature breakdowns are 
caused by operating hazards originating outside 
the generator. 

2. Armature heating in armatures complete- 
ly insulated with mica is a minor cause of break- 
down. 

3. High-voltage generators, with mica insula- 
tion and open armature slots, are as reliable and- 
probably are more reliable than large low-volt- 
age generators. 
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HYDROELECTRIC POSSIBILITIES BE- 
_'.. ING DEVELOPED BY ITALY. 


Since the signing of the armistice Italy has re- 
sumed. her industrial life. with considerable rapid- 
ity. She has not been free fromthe uncertainties 
of radical political action, but there is every evi- 
dence that these are on the decline; Italy is at 
work as completely as any nation in Europe and 
more so than most. of them. Her wealth in 
hydroelectric possibilities is being developed at a 
rapid rate. _ Energy for industrial purposes, 
while absorbed as quickly as it is produced, is 
extremely cheap, and in a few years it will be 
abundant and the whole country interlaced with 
transmission lines. The various companies en- 
gaged in this work are well financed and are 
working harmoniously in both plant and line ex- 
tensions. The men engaged in this business are 
young, energetic and capable business men, highly 
representative of the new spirit that has pos- 
sessed the industrial life of the country. The 
electrification of the Italian railways now pro- 
ceeding involves 4000 miles of additional track- 
age. The cost of the energy is not so great a 
problem as the cost to the government of con- 
verting the necessary equipment, but the mileage 
already converted is considerable and the equip- 
ment is of a very high order. 


WOMAN MAKES LIVING THROUGH 
USE OF VACUUM CLEANER. 


At least one capable woman in England has 
discovered the possibilities of the electric vacuum 
cleaner in earning an independent living. Ac- 
cording to Miss F. Alexander, of Earl’s Court, 
London, Eng., any intelligent woman can earn 
$1000 a year and upward by carrying on an elec- 
tric vacuum cleaner service in any large com- 
munity. Miss Alexander started her work dur- 
ing the world war. She wheels her own cleaner 
from house to house and is overwhelmed with 
orders. Her charges average about $5 a day, 
with a substantial reduction for regular fort- 
nightly or monthly service. Suitable cleaners 
for this class of work cost about $100, which 
capital outlay is soon recovered and with aver- 
age care in handling and maintenance the wear 
and tear is small. In these days of servantless 
homes such a service would undoubtedly be wel- 
comed by many housewives. 


EMPIRE STATE ASSOCIATION WILL 
MEET NEXT MONTH. 


The annual meeting of the Empire Gas and 
Electric Associaton will be held at Utica, N. Y.., 
Oct. 7-8, with headquarters at the Hotel Utica. 
The committee in charge of the meeting has not 
completed its program but announces that it will 
consist of papers and discussion of particular in- 
terest and value to companies operating in small 
communities. The annual dinner of the associa 
tion will be held on the evening of Oct. 7. A 
meeting of the electric meter section of the asso- 
ciation, scheduled to be held in Rochester, N. Y.. 
Aug. 27, has been postponed until a date to be 
selected after the October meeting, as meter test- 
ing is one of the subjects to be discussed at that. 
time. C. H. B. Chapin, 29 West 39th street, New 
York City, is the secretary of the association. 
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Looking Ahead 


It is not always that the engineer sees clearly 
and apprehends the meaning of great principles 
and forces beyond the immediate end of his pro- 
fessional duties. But all great engineers are pos- 
sessed of the broad understanding and the 
imaginative faculty—controlled, it is true, by 
some judgment and common sense—without 
which true progress in the engineering world 
would hardly be possible. 

We all know the small engineer—the man of 
average ability who understands the nature of 
the work he is engaged upon and performs it to 
his own and frequently to his employers’ satis- 
faction. The great engineer is less common; he 
is of necessity a cultured man, with far-reaching 
interests and sympathies, and an_ understanding 
of men and things which, if it may be defined as 
applied or digested knowledge, must never be 
confused with accumulated knowledge. He is a 
person of enormous value to the community, but, 
since his virtue resides in his powers of vision 
and performance rather than those of oratory 
and leadership, he is rarely sought by the people 
or encouraged by politicians to-take part.in the 
government of his country. There have been 
notable exceptions, and it is needless to mention 
names in order to prove that great engineers are 


capable of serving their country wisely and well 


when occupying important administrative posi- 
tions in the government. It is unfortunate also 
that there are certain aspects of a political career 
which do not commend themselves to the best 
type of engineer. 

These thoughts have been suggested by a 
perusal of the discussion on the super-power sys- 
tem for the Northeast Atlantic seaboard. Here 
we find not perhaps anything of great value in 
the way of contributions to the manner in which 
certain engineering problems are to be attacked 
and solved, but rather an atmosphere of broad, 
far-reaching dreams and policies which carries us 
into the future and suggests the possibility of 
great attainments where the object sought is the 
better and more economical adaptation of the 
forces of nature to the service of man. 

The small voice of the interested individual 
striving for some petty end that he or his asso- 
ciates may derive benefit therefrom, as well as 
the larger voice of the speaker who has nothing 
to say, appear to be absent from this discussion, 
and in their place. we listen to the statements of 
men who are thinking along broad lines and are 


working for one common end. This end is not 
the establishment of this or that system, or this 
or that device as pre-eminently superior to all 
others, but the provision and interconnection of 
vast power systems in such a manner as will 
utilize with the minimum of waste the natural 
resources of the country. The reading of this 
account of an important session is as refreshing 
and invigorating as the salt-laden breezes of that 
Atlantic seaboard for which great minds are 
planning great and far-reaching developments. 





The Coal Situation as Affecting 
Central Stations 


Coal, the raw material of the central-station 
industry, still holds the active attention of almost 
every industrial and utility manager in the coun- 
try. The immediate past has held rather grave 
prospects for some sections of the country, par- 
ticularly New England and the Northwest, where 
the bulk of the season’s supply of coal must be 
delivered by boat before the close of navigation. 
Regardless of the cause of the situation threat- 
ened, attributed to various causes by different 
authorities, it seems evident that the needed coal 
will be delivered to these isolated districts. 

One set of authorities has contended that the 
districts in distress were neglected because of the 
lack of transportation equipment, while other 
authorities have contended that the coal was not 
supplied because the consumers, or their repre- 
sentatives in the coal trade, would not pay the 
price demanded. So far as the public utility 
companies are concerned the reasons advanced 
are immaterial. Failure of the coal supply be- 
cause of a lack of railroad cars would shut down 
a utility plant no more quickly or effectively than 
the bankruptcy of the company resulting from its 
inability to pay an excessive price for fuel. 

With the selling price of electric power fixed 
by law, the return to the central-station company 
derived from the burning of a ton of coal is 
almost a fixed and unvarying sum. An advance 
in the cost of fuel is accompanied by an ‘almost 
equal proportional advance in the operating costs 
to produce a unit of power, the labor charges 
being small in proportion to the coal costs. The 
doubling of customary coal costs, as a rule, will 
wipe out all earnings for dividends and depre- 
ciation. With coal commanding prices of two, 


three or four times the usual amount, and with 
incomes fixed, the utilities of the country would 
face bankruptcy and be shut down just as surely 
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as if there were no cars to deliver their supply. 

The utilities must operate. The consequences 
that would result from their failure are too great 
to allow any combination of conditions to accom- 
plish their downfall. At the present time it is 
gratifying to note that the various interests are 
now practically agreed that coal enough will be 
provided for the various sections of the country. 
It is to be hoped that private enterprise will 
' demonstrate its ability to handle the situation 
from now on without requiring further govern- 
mental action. However, with various agencies 
limiting the action of the utilities of the country, 
there is no alternative and the utilities must ap- 
peal to the national government—that is, to the 
people whom they serve—when fuel cannot be 
secured through private channels. 

It is greatly to be hoped that the coal industry 
and the railroads of the country will see the 
situation as it actually is, and will make it their 
business to work out and carry through an effec- 
tive plan that will care for the utilities. Regu- 
lation will not be needed if coal is provided at 
reasonable rates, but regulation is inevitable if 
the coal supply is shut off either for lack of 
transportation or for a failure of the coal indus- 
try to supply the needs at a fair price. 





Preparing for Winter Operating 
Conditions 


Is the power plant operating smoothly and 
carrying its load without signs of stress or weak- 
ness? It probably is at this time of year, but in 
a few weeks the days will begin to shorten and 
the engines, generators, boilers, stokers, etc., will 
commence to feel the approach of the long win- 
ter’s run. There is time yet to overhaul that 
stoker which has not given a sign of trouble 
since it was out of service and generally repaired 
some months ago. There is also time to rebuild 
the bridgewall, repair the baffles, renew the arch, 
point up and paint the boiler settings, put a new 
set of brushes in the exciter, refinish the com- 
mutators, repair the plumbing and drainage sys- 
tems and do the many other little odd jobs that 
will be demanding urgent attention before many 
weeks have passed. 

Now is the time to attend to the details of re- 
pair that are sure to be required and that are so 
difficult to care for at a time when every avail- 
able unit of steam and power are required of 
boilers and generators. With equipment suffer- 
ing from minor ills and with a heavy and in- 
creasing load, the plant operator will have many 
trying hours to face before the next springtime 
brings relief. A thorough overhauling now will 
bring to light many little weaknesses that would 
result in breakages or shutdowns in the midst of 
the winter season of maximum demand. At the 
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present time, when loads are light and equip- 
ment does not have to be crowded to its limit, 
many of the repairs can be done by the regular 
operating forces. But when the heavy demands 
come every operating man must be at his post 
and repairs must be made by outside help. 

A few days’ time and a few dollars spent now 
in examining and repairing equipment is the best 
and cheapest operating insurance available. Men 
will take pride in operating the plant and carry- 
ing the winter load if the equipment is in good 
condition, but are apt to lose interest and waste 
many dollars for the employer if required to tend 
a plant always on the verge of failure. Look the 
situation in the face, go after the plant from top 
to bottom, replace or renew all parts that will 
need attention before spring and you will be 
amply repaid in satisfaction and in money. 





Engineers and Paternalism 

It is interesting to note that the province of 
Alberta, Canada, has recently given official recog- 
nition to the profession of engineering through an 
enactment conferring upon those who qualify the 
title of “Registered Professional Engineer.” Any 
civil, electrical, mechanical or mining engineer 
who is a resident of Alberta.or other Canadian 
province, who has been practicing as a profes- 
sional engineer for five years prior to the passage 
of the act, who is a member of the Association of 
Professional Engineers of Alberta or of a similar 
organization, or who can pass an examination be- 
fore the duly authorized engineering council, is 
privileged to sign “R. P. E.” after his name or 
otherwise advertise himself as a registered pro- 
fessional engineer. A penalty is provided for 
misuse of the title. 

Among the engineers of the United States 
there is an occasional expression of desire on the 
part of a few who feel that some kind of govern- 
mental action would add to the dignity of the 
engineering profession. They feel that this dig- 
nity can best be legalized and protected from 
fraud or misrepresentation by some such legisla- 
tion as that enacted by Alberta, Canada. But the 
idea has never received sufficient support in this 
country to reach the resolution or petition stage. 

Here in the United States the engineering pro- 
fession in all its branches has attained dignity and 
honor equal to if not greater than any other pro- 
fession—and that, too, without legal enactment 
or any suffix other than that bestowed by the 
alma mater of each individual engineer. The en- 
gineers of the United States are, of course, no 
different from those of Canada, only that it seems 
our engineers are rather inclined to spurn pater- 
nalism and depend upon skill and individual dig- 
nity to maintain themselves and their profession 
in proper balance. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 


Industry and Its Allied Interests 








UTILITIES COAL SUPPLY GAINS IN 
NEW YORK CITY. 





Situation Is Improved Over Conditions of the Pre- 
vious Week Although Some Companies 
Have Only Small Supply. 


The Public Service Commission of New York 
has reported the weekly amount of coal on hand 
in reserve by the public utilities of New York 
City as follows: Brooklyn Rapid Transit Co, 
five days’ supply; Interborough Rapid Transit 
Co., five days; Richmond Light & Railroad Co., 
two days; New York Steam Co., six days; New 
York Edison Co., including United Electric 
Light & Power Co., 21 days; Brooklyn Edison 
Co., Inc., 57 days; Queens Borough Gas & Elec- 
tric Co.,.six days; Bronx Gas & Electric Co., 
167 days; Kings County Lighting Co., 16 days; 
New York & Richmond Gas Co., four days; 
Consolidated Gas Co. system, 25 days; Brooklyn 
Union Gas Co., 21 days; Brooklyn Borough Gas 
Co., 43 days. 

The report is dated Aug. 12 and shows a total 
among all the utilities for the first district of 
259,807 tons of soft coal on hand as of that date. 
This is an increase of'25,013 tons over the pre- 
vious week. 

While this improvement is shown the situation 
is not yet by any means what could be desired, 
according to a statement from the office of the 
commission. The public-utility companies are 
fully 159,000 tons below the stocks they should 
have at this time of year. In order to pass 
through the winter with a safe margin the com- 
panies should have about 800,000 tons in stock 
on Oct. 1. To secure such a supply the rate of 
storage must be considerably increased. 





S. E. D. URGES MANUFACTURERS TO 
CO-OPERATE WITH UTILITIES. 





Suggests Program of Advertising in Effort to Gain 
Moral and Financial Support of Public 
to Utility Companies. 


The Society. for Electrical Development has 
sent a notice to electrical manufacturers calling 
their attention to the community of interests that 
exists between central-station companies and 
other branches of the electrical industry. It is 
pointed out that unless the utility companies gain 
the full moral and financial support of the public 
the electrical industry at large will suffer. It is 
realized that the advertising of most public utili- 
ties is local in its character, while that of elec- 
trical manufacturers is nation wide. One or two 
electrical manufacturers, notably the Western 
Electric Co., are using space in trade publications 
and national magazines to point out the necessity 
of public: utilities securing the capital necessary 
to carry on their undertakings, and advocating 


the purchase of public utility securities to supply 
such funds. 

It is felt that a great deal of benefit can be 
derived in this manner, and at a recent meeting 
of the executive committee of the Society for 
Electrical Development, General Manager J. M. 
Wakeman was instructed to bring the matter to 
the attention of the electrical manufacturers and 
to suggest that they devote a part of their adver- 
tising space to this important subject. The So- 
ciety has undertaken the preparation of a num- 
ber of sample advertisements that can be used 
for this purpose. 


EDISON ILLUMINATING COMPANIES 
TO HOLD CONVENTION. 








Program Will Be Featured by Discussion of Steam 
Turbines, Storage Batteries, Operating Prob- 
lems, Electric Welding and Furnace Loads. 


The thirty-ninth convention of the Associa- 
tion of Edison Illuminating Companies will be 
held at The Griswold, Eastern Point, New Lon- 
don, Conn., Sept. 13 to 16. President Walter 
H. Johnson has arranged a program which will 
be featured by discussion of steam turbines, 
storage batteries, operating problems, power-fac- 
tor prablems and electric-welding and furnace 
loads. There will also be reports from the As- 
sociation’s committees on standards, metering 
and service methods, electricity distribution and 
lamps. ys 

The convention will be opened on Tuesday 
morning, Sept. 14, by the president’s address, 
followed by the report of Treasurer Ernest A. 
Edkins. Next in order will be W. C. L. Eglin’s 
report as chairman of the committee on stand- 
ards, P. H. Bartlett’s report as chairman of the 
committee on metering and service methods, and 
report of committee on electricity distribution 
and use by Chairman L. L. Elden. A paper on 
“Storage Battery Practice in Central-Station 
Service” by J. Lester Woodbridge will conclude 
the morning session. 

At the evening meeting the following reports 
and addresses will be presented: Report of 
committee on steam turbines and generators by 
Chairman H. P. Liversidge; address on “Tur- 
bine Characteristics” by E. W. Rice, Jr.; address 
on “Problems of Synchronous Operation Aris- 
ing From Use of Power-Limiting Reactors” ‘by 
C. P. Steinmetz. . 

The sessions of Wednesday, Sept. 15, will be 
devoted to the following subjects: Symposium 


on system troubles, with introductory remarks 
by John W. Lieb; report of committee on sym- 
posium by Philip Torchio, chairman; troubles in 
generating stations: Baltimore, F. E.- Ricketts; 
Boston, R. E. Dillon; Chicago,.-W. L. Abbott; 
Detroit, G. W. Cato: New York, W. H. Law- 
rence; Philadelphia, N. E. Funk; troubles on 
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direct-current distribution systems: Boston, L. 
L. Elden; Chicago, D. W. Roper; New York, 
Philip Torchio; Philadelphia, Thomas Sproule. 

John W. Lieb, chairman of the lamp commit- 
tee, will make a report at the evening session on 
Wednesday, followed by an address on “Cen- 
tral-Station Financing” by H. M. Addinsell, of 
Harris, Forbes & Co., after which there will be 
a general discussion of some of the principal 
factors in the industry. The proceedings will 
conclude with the showing of a film bearing the 
title, “Revelations.” 

On Thursday, Sept. 16, Alex. Dow, chairman 
of the committee on rates, will submit his report, 
and C. J. Russell will present a paper on “Com- 
mercial Aspects of Power-Factor, Its Measure- 
ment and Correction,” the discussion on which 
will be opened by L. L. Elden and A. S. Knight. 
“Large Commercial Customer Problems” is the 
subject of a paper to be read by E. W. Lloyd, 
and C. F. Hirschfeld will talk on “Standard 
Methods of Handling Electric-Welding and 
Furnace Loads.” 





NEW ENGLAND SECTION, N. E. L. A,, 
TO HOLD ANNUAL MEETING. 





Program for Convention Includes Numerous Ad- 
dresses and Papers on Variety of Subjects 
Interesting to Central-Station Men. 


The New England Section of the National 
Electric Light Association will hold its annual 
convention at Kineo, Me., Sept. 13-16, with 
headquarters at the Mount Kineo House. The 
program will commence with an address by Presi- 
dent C. R. Hayes, followed by M. H. Ayles- 
worth, executive manager of the National Elec- 
tric Light Association. Reports of the secretary, 
treasurer and various committees will then be 
submitted. A technical session will be held on 
the afternoon of Sept. 14, when committees of 
underground systems, electrical apparatus, over- 
head systems and prime movers will submit 
reports. 

At Wednesday morning’s meeting G. W. Hurn, 
chairman of the accounting committee, will make 
his report, in addition to which the following 
papers will be read: “Credits and Collections 
from a Public Service Company’s Standpoint,” 
by W. E. Dorsey; “The Importance of a Reliable 
Investment Account,’ by A. E. Lamb; “The 
Good-Will Value of an Efficient Accounting Or- 
ganization,” by I. S. Hall; “The Graphic Pres- 
entation of Statistics,’ by W. H. Blood, Jr., and 
“The Sale of Company Securities,” by P. H. 
Whiting. A public policy session will be held in 
the evening, at which time several interesting 
talks will be heard, including one by Mr. Ayles- 
worth on “What the N. E. L. A. Proposes to Do 
for Member Companies.” 

The session of Thursday, Sept. 16, will be de- 
voted to commercial subjects, as follows: Com- 
mercial committee’s report by Chairman R. D. 
Cutler; commercial relations division report by 
J. T. Day, chairman; contact committee report 
by William Gould, chairman. These will be fol- 
lowed by discussion led by W. F. Abely, repre- 
senting the jobbers, J. E. Wilson, the contractors, 
and F. J. Allen, the manufacturers. R. E. 
Holden, chairman, will next submit his report 
for the merchandising division, and George H. 
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Guest will speak on “The Fundamentals of Mer- 
chandising.” The lighting division report will 
be submitted by C. A. Dean, chairman, and 
W. D’Arcy Ryan will give an illustrated lecture 
on “Industrial Lighting.” In the afternoon the 
report of the ranges and water heating division 
will be presented by R. J. Patterson, and the 
power division report by V. M. F. Tallman, the 
meeting closing with a lecture by F. C. Hard, of 
Beston, “On Industrial Heating.” 





RESEARCH COMMITTEE TO INVESTI- 
GATE COPPER INDUSTRY. 





Use of Substitutes for Copper and Its Alloys Results 
in Formation of Committee to Restore 
Copper to Its Proper Field. 


The wholesale way in which copper and its 
alloys have been crowded out of many of their 
legitimate fields of usefulness by substitutes of 
various kinds, brought into use during the war 
period, is responsible for the formation of a 
Copper and Brass Research Committee, the ob- 
ject of which is to ascertain the reason that cop- 
per is now in such an unenviable position com- 
mercially. The chairman of the committee is 
Walter Douglas, president of the Phelps-Dodge 
Corp., and the secretary is W. S. Eckert, vice- 
president of the National Conduit & Cable Co. 
Included in the membership of the committee 
are several other men prominent in the copper 
and brass industry, some of whom are connected 
with mining companies and some with mills. 
The committee has authorized Ivy L. Lee, 61 
Broadway, New York City, to’make a study of 
the situation. : 

The purpose of the study is to ascertain why 
copper, one of the most useful and important 
basic metals, is being replaced by other metals 
in many industrial uses. Were the substitute 
metals as satisfactory as copper or able to render 
the service that copper renders, the condition 
would not be unusual. But much of the substi- 
tute material is inferior to copper in many re- 
spects and is not much less expensive. In the 
long run, because of its resistance to corrosion, 
its permanence, strength, large salvage value. 
and other desirable properties, copper is cheaper 
than most metallic substitutes. The investiga- 
tion will attempt to determine the places in 
which copper has been used, the places in which 
it is used, the places in which its use has been 
discontinued, why it was discontinued, what the 
non-technical mind knows about copper as a 
material in industry, and other facts. 

The scope of the investigation .will be such as 
to include only the branches of industry from 
which copper is being crowded by the more mili- 
tant substitutes. It is thought that there is no 
particular need to investigate conditions in those 
branches of industry in which copper is pre- 
eminent. The results of an investigation of the 
use of copper in the electrical industry would not 
be of great value, but it would be worth while 
to ascertain why ferrous metals have replaced 
copper and brass in many structural parts of 
machines where corrosion is fatal. 

The use of copper substitutes has become more 
prevalent since the beginning of the war than 
previously. At that time limitations on the use 
of copper for private purposes were imposed be- 
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cause all of the copper that was obtainable was 


needed for munitions. During that interval 


manufacturers began to employ copper substi- 
tutes and the public learned to use them. The 
use has persisted although the substitutes are in 
many cases uneconomical, and time has been in- 
sufficient to prove their inferiority. To ascer- 
tain what the users think about the comparative 
merits of copper’ and_ substitute mechanical 
equipment is part of the information sought in 
the survey. 

In conducting the survey, those who are unfa- 
miliar with copper as an engineering material 
will be interrogated, rather than those who are 
familiar with it. One of the methods of appeal- 
ing to the ultimate consumer has been to offer a 
prize for an essay on copper, competitors being 
restricted to high school students. Another 
source of information was a questionnaire sent 
to newspaper editors in small towns. Both ex- 
pedients provided a mass of material that is val- 


_ uable as a means of attaining the ends sought by 


the research committee. The investigation will 
include all of the United States, England, and 
the principal countries of Europe. It will be 
completed early in the autumn. 





COMMITTEE APPOINTMENTS MADE 
BY A. I. E. E. 





President Berresford Names Heads of Different 
Committees at First Meeting of Organi- 
zation’s Administrative Year. 


At a meeting of the board of directors of the 
American Institute of Electrical Engineers, held 
in New York City, August 12, President A. W. 
Berresford appointed committees for the admin- 
istrative year beginning Aug. 1, 1920, as follows: 

Finance, Charles Robbins, Pittsburgh; meet- 
ings and papers, W. I. Slichter, New York City; 
publication, N. A. Carle, Newark, N. J.; board 
of examiners, Clayton H. Sharp, New York 
City ; sections, John B. Fisken, Spokane ; student 
branches, C. Francis Harding, Lafayette, Ind.; 
membership, E. H. Martindale, Cleveland ; public 
policy, H. W. Buck, New York City; law, Sam- 
uel Sheldon, Brooklyn; headquarters, William A. 
Del Mar, New York City; safety codes, Farley 
Osgood, Newark, N. J.; code of principles of 
professional conduct, George F. Sever, Boston; 


U. S. national committee of the International. 


Electrotechnical Commission, C. O. Mailloux, 
New York City; standards, D. C. Jackson, Bos- 
ton; co-ordination of Institute activities, L. T. 
Robinson, Schenectady; economics of electric 
service, Philip Torchio, New. York City; educa- 


‘tional, C. E. Magnuson, Seattle; electrical ma- 


chinery, B. A. Behrend, Boston; electrochemis- 


-try and electrometallurgy, F. A. J. Fitzgerald, 
‘Niagara Falls; electrophysics, F. W. Peek, Jr., 


Pittsfield, Mass.; industrial and domestic power, 
A. G. Pierce, Pittsburgh; instruments and meas- 
urements, F. V. Magalhaes, New York City; iron 
and steel industry, W. IF. James, Philadelphia ; 
lighting and illumination, C. E. Clewell, Phila- 
delphia; marine, Arthur Parker, Camden, N. J.; 
mines, Graham Bright, Pittsburgh; power sta- 
tions, H. P. Liversidge, Philadelphia ; telegraphy 
and telephony, Donald McNicol, New York 
City; traction and transportation, Charles S. 
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Ruffner, New York City; transmission and dis- 
tribution, E. B. Meyer, Newark, N. J. 

In accordance with the by-laws of the Edison 
medal committee, the board confirmed the ap- 
pointment by President Berresford of Comfort 
A. Adams as chairman of the committee, and 
of H. M. Byllesby, Chicago; D. E. Drake, New 


_ York City, and W. L. R. Emmet, Schenectady, 


as three members of the committee for terms of 
five years each. The board also elected three of 
its own membership as members of the Edison 
medal committee for terms of two years each, as 
follows: W. I. Slichter, New York City; L. E. 
Imlay, New York City, and F. D. Newbury, 
Pittsburgh. 





DEVELOPMENT OF CENTRAL STA- 
TIONS IN CANADA. 





Recent Report Shows Rapid Strides Made in Cen- 
tral-Station Industry—Utilization of Water 
Power an Outstanding Feature. 


Evidence of the extensive development of one 
of Canada’s fundamental industries is given in 
the second report of the census of central sta- 
tions in Canada, recently issued by the Dominion 
Bureau of Statistics. The total capital invested 
is $401,942,402, of which $356,547,217 represents 
the investment in power development and trans- 
mission systems, and $45,395,185 represents 
miscellaneous supplies and working capital. The 
commercial or privately owned stations reported” 
71.7% of the total capital investment and the 
municipal or publicly owned stations 28.3%. The 
total number of persons reported as employed in 
the industry is 9696, with salaries and wages 
amounting to $10,354,242. 

The aggregate receipts from the sale of elec- 
trical energy for all stations amounted to $53,- 
549,133, of which the commercial stations re- 
ported $33,190,882, or 62%, and the municipal 
stations $20,358,251, or 38%. It should be noted 
that this revenue includes the income received 
from the resale of energy purchased in bulk by 
one central station from another central station. 
The resale of energy by a second station must 
obviously take care of the purchase price of such 
power and the distribution charges. 

The total capacity of primary power machines 
was reported as 1,958,642 hp., of which 1,841,114 
hp. represents the installation in principal plants, 
and 117,528 hp. the equipment of auxiliary or 
stand-by plants. Of the total capacity of primary 
power equipment in principal plants the commer- 
cial stations reported 77.9% and the municipal 
stations 22.1%. The capacity of the waterwheel 
and hydraulic turbine installations was given as 
1,682,191 hp., or 91.4% of the total capacity of 
all primary power machines in the principal sta- 
tions, and was 85% of all the primary power 
equipment of both principal and auxiliary or 
stand-by stations. The capacity of the steam 
reciprocating engines and steam turbines was 
given as 145,637 hp., or 7.9%, and of the inter- 
nal-combustion engines: 13,286 hp., or 0.7% of 
the principal station primary power equipment. 

According to a recent census, 72.7% of the 
total water power developed in Canada is em- 
ployed in connection with the central-station in- 
dustry. Quebec, Ontario, Manitoba, British Co- 
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lumbia and the Yukon Territory each derive 
over 95% of their total electric power from 
water. The capital invested in the hydroelectric 
stations and the non-generating stations which 
purchase their power from these hydroelectric 
stations is $364,477,961, or 90.7% of the total 
investment of all central stations in Canada. 
Practically every large industrial center is now 
served with hydroelectric power and has ample 
reserves of water power within easy transmis- 
sion distance. 





BROOKLYN UTILITY ISSUES NOTICE 
OF SERVICE DISCONTINUANCE. 


It is reported that the Kings County Lighting 
Co., Brooklyn, N. Y., has issued a notice to its 
250,000 consumers that the company is con- 
fronted with financial disaster and will be un- 
able to continue operations through the winter. 
Through failure of the Public Service Commis- 
sion to allow increased rates, the company, it is 
set forth, is not only unable to make improve- 
ments costing $2,500,000, as ordered by the 
commission, but it cannot defray running ex- 
penses. Ralph Elsman is vice-president, mak- 
ing the statement. 





PRODUCTION OF ANTHRACITE COAL 
AHEAD OF 1919. 


At the present time the production of anthra- 
cite coal in this country is 3,141,000 tons ahead 
of the production at the same time in 1919. Cars 
of anthracite loaded by the principal carriers 
during the week ended Aug. 7 numbered 34,214. 
This indicates a total output, including mine fuel 
and sales to local trade, of 1,757,000 net tons. 
This was a decrease of 103,000 tons below that 
of the preceding week and of 113,000 tons, or 
6%, when compared with the corresponding week 
of 1919. The low rate of anthracite production 
is attributable to the local strike at Pittston, Pa. 
Cumulative production since the beginning of the 
calendar year now amounts to 52,318,000 net tons 
as against 49,177,000 tons in IgI9Q. 

The importance of anthracite production to 
the users of steaming coal lies in the fact that an 
increased production of hard coal relieves by 
that amount the demand for soft coal for domes- 
tic service. An increase of 3,000,000 tons of 
anthracite at the present time should mean a 
total increase for the year of 5,000,000 tons. 
Such an amount of coal is sufficient to supply 
from 12.5 to 15% of the entire coal require- 
ments of all the electric-utility companies in the 
country. 





N. E. L. A. TO APPOINT COMMITTEES 
ON PUBLIC RELATIONS. 


As this issue goes to press the executive com- 
mittee of the Public Relations Section of the 
National Electric Light Association is holding a 
meeting on board a yacht somewhere on Lake 
Erie, the purpose of which is to appoint com- 
mittees dealing with all phases of public rela- 
tions. It is also understood that the full pro- 
gram of the section will be outlined and dis- 
cussed, particular attention being given to the 
publicity program already tentatively arranged, 
and which will begin immediately following the 
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meeting. It is anticipated that, with two excep- 
tions, every member of the executive committee, 
including one representative from the Public 
Relations Section of each of the 13 geographic 
divisions, will attend the gathering. F. 
Coates, of Toledo, O., a member of the execu- 
tive committee, was instrumental in securing the 
yacht for this special meeting. 





SERVICE VERSUS METER CHARGE 
FOR ELECTRICAL ENERGY. 


The Massachusetts Department of Public Util- 
ities recently heard representatives from central- 
station and gas companies and municipal lighting 
departments, who appeared in support of a serv- 
ice charge and urged the repeal of the existing 
law prohibiting the imposition of a meter charge 
where the consumption of energy exceeds $9 
annually. It was pointed out by E. C. Mason, 
of Boston, that 38 states at present allow a serv- 
ice charge, and the suggestion was made that. 
only by its use can equitable rates be applied 
among different groups of customers. In the case 
of the Greenfield Electric Light & Power Co. it 
was stated that over 1000 customers consume less 
than 8 kw-hrs. per month, or less than $1 worth 
of energy, and that 22% of the customers use 
only 4% of the energy sold. The matter was 
taken under advisement by the department. 








COMING CONVENTIONS. 


Michigan Section of the National Electric Light As- 
sociation. Annual convention, Ottawa Beach, Mich., 
Aug. 24-26. Headquarters, Hotel Ottawa. Secretary, 
Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light As- 
sociation. Annual convention, Omaha, Neb., Sept. 8-9. 
Secretary. B. H. Conlee, Nebraska Gas & Electric Co., 
Beatrice, Neb. 

Pennsylvania Electric Association. Annual conven- 
tion, Bedford Springs, Pa., Sept. 8-11. Secretary, H. 
M. Stine, 211 Locust street, Harrisburg, Pa. 

Northwestern Geographic Division of the National 
Electric Light Association. Annual convention, Spo- 
kane, Wash., Sept. 8-11. Secretary, L. A. Lewis, Wash- 
ington Water- Power Co., Spokane, Wash. 


* Association of Edison Illuminating Companies. An- 
nual convention, Eastern Point, New London, Conn. 
Sept. 13-16. Headquarters, Griswold Hotel. Secre- 
tary, Preston S. Millar, 80th street and East End ave- 
nue, New York City. 

New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. M. Bursiel, 149 Tremont street, 
Boston, Mass. 

Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General Secretary, Ciarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-8. 
Headquarters, Southern Hotel. Secretary W. H. Mor- 
ton, 110 West 40th street, New York City. 2 

Empire State Gas & Electric Association. Annual 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 

National Association of Electrical Inspectors. An- 
nual meeting, Philadelphia, Oct. 12-13. Secretary, W. 
L. Smith, Concord, Mass. 

International Association of Municipal Electricians.° 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Electric Power Club. Fall meeting, Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. 
Secretary, C. H. Roth, Adams and Loomis streets, 
Chicago. 
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RATE INCREASES REPORTED BY PUB- 
LIC UTILITY COMPANY. 


The American Light & Traction Co. reports 
the granting of substantial rate increases to sev- 
eral subsidiaries, including increases at Bing- 
hamton, N. Y.; Grand Rapids and Muskegon, 
Mich. ; increases in street-railway fares at Mus- 
kegon; and abolition of all increment rates at 
St. Paul, Minn. Application for increases in 
rates have also been filed by the company at De- 
troit, St. Paul, Long Branch, N. J.; St. Joseph, 
Mo., and San Antonio, Tex. 





UTILITY RATES ADJUSTED BY DIF- 
FERENT STATES. 





Missouri Commissioner Says Service to Public Was 
Jeopardized When Rising Costs Absorbed 
Income. 


Have utility rates been adjusted by the differ- 
_ent state commissions to meet the extraordinary 
production costs and insure service to the public? 
They have, and had they not been the companies 
would have been unable to purchase supplies or 
pay labor, and the country would soon have been 
in a critical position for want of electric light 
and power, gas, transportation and telephone 
service, says Judge David E. Blair, of the Mis- 
souri State Public Service Commission. He 
points out that labor, fuel and materials used by 
the public service companies have advanced 75 
to 300%, and that the belated adjustments asked 
by the companies have been moderate. 

“The country faced a nation-wide crisis with 
respect to its utilities,” said Judge Blair. “Dur- 
ing the first four years of its existence the Mis- 
souri commission had smooth ‘and pleasant sail- 
ing. In very many cases rates were readjusted, 

“numerous rates being lowered, and except for 
railroad rates, practically none were raised. 

“Then one unfortunate day the nations of the 
world were plunged into war. Millions of men 
were withdrawn from production and set to 
work at destruction. Those utilities whose rates 
were just sufficient to earn them their operating 
expenses, and not more than a very modest re- 
turn on their investment, were the first to feel 
the pinch. 

“To their credit be it said that they did not 
immediately come to the commission for relief. 
But it soon became apparent that the attendant 
high prices were to drag on for years, and the 
burden of operating losses would soon wreck 
practically every utility unless substantial relief 
was obtained. 

“While men complaisantly pay two or three 
times the old prices for food and clothing, build- 
ing materials and amusements, an advance from 
20 to 40% in utility service sometimes is met by 
disapproval. The general public does not seem 


to get the idea that if labor, fuel and materials 
advance 75 to 300%, their utilities will have dif- 
ficulty in rendering the service at the same old 
price.” 





RULES FOR RURAL LINE EXTENSIONS 
MEET APPROVAL. 





Importance of Regulations as Outlined in Draft 
Presented by Wisconsin Utilities Is Com- 
mented on by State Commission. 


The Wisconsin Railroad Commission has ap- 
proved the proposed rules for electric rural ex- 
tensions as formulated by a committee of the 
Wisconsin Electrical Association and adopted at 
the last annual meeting of the association. Ap- 
plication for approval of the rules was made to 
the commission by the Wisconsin Power, Light 
& Heat Co., the Central Wisconsin Utilities Co., 
the Wisconsin Valley Utilities Co. and the Min- 
eral Point Public Service Co. 

In approving the proposed rules the commis- 
sion said: 

“For the past year or more, there has been an 
increasing demand for rural electric service. On 
account of the comparatively large investment 
per consumer and the resulting high maintenance, 
depreciation and taxes, as well as the compara- 
tively large transformer and line losses, and the 
inconvenience of inspection, repairs and meter 
readings, many utilities have been reluctant to 
engage in rural business. Some companies, 
which have taken on rural consumers, have 
found that the business resulted in a considerable 
loss, and have appealed to the commission for re- 
lief in the form of a rate increase. 

“When contracts, either written or verbal, have 
been entered into between a utility and its rural 
consumers and when all or part of the construc- 
tion cost of the extension required to serve such 
consumers has been advanced by the consumers 
the necessity for a rate increase should be very 
urgent before the commission would be justified 
in authorizing any rate higher than that specified 
in the contract. 

“Tt is therefore important that a utility develop 
its rural business on such a basis that it will be 
self-supporting within a reasonable length of 
time and will impose no undue burden on the 
urban consumer. 

“The nature of rural business is such that the 
fixed charges, losses and operating expenses are 
much greater than the same items for an equiva- 
lent income from urban business. It is quite 
possible that the cost of rural service might, with 
the adoption of high standards of construction, 
in many cases become prohibitive. On the other 

hand the connection of inadequate or unsafe con- 
struction to the transmission or distribution sys- 
tems of a utility will introduce a hazard to the 
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entire service. It therefore appears that the 
adoption of minimum standards required by the 
commission’s rules for the safe construction and 
operation of electric systems will safeguard the 
service of the utility and at the same time involve 
no unnecessary expenses for rural consumers. 

“It has been contended that utilities should 
finance and construct all rural extensions and 
charge a rate commensurate with the cost of ser- 
vice. This plan has many advantages as it 
eliminates all questions raised because of the con- 
sumer being required to pay the cost of construc- 
tion on public highways which, to comply with 
the law, shall be the property of the utility. It 
eliminates many questions as to the basis on 
which additional consumers should be connected, 
or the lines extended or reinforced, and the ne- 
cessity of segregating the property paid for by 
consumers in valuations for rate making, securi- 
ties issued or sale. Practical consideration at the 
present time makes this method of financing im- 
practical for most utilities. 

“To encourage the development of rural elec- 
tric service, eliminate the present reluctance of 
many utilities to engage in this class of business, 
and enable rural districts to secure service, the 
business must not only be permitted to earn the 
same rate of return that is considered reasonable 
in the urban portion of the utility’s business, but 
the utility must be permitted to make terms as to 
financing which will make possible the immediate 
investment of considerable sums of money in 
rural extensions without taxing the resources of 
the utility for securing capital. 

“Tt is quite likely that under present conditions 
a utility would be forced to pay a higher rate of 
interest to secure funds for financing an entire 
program of rural extensions than the average 
rural consumer would be required to pay to 
finance the comparatively small amount repre- 
sented by his individual share. As this interest 
rate would be reflected in the rate paid for ser- 
vice it is to the advantage of all concerned that 
the required funds be secured at as low a rate 
as possible. 

“Some utilities have attempted to overcome 
the difficulty of financing rural extensions by a 
plan whereby the consumer is required to ad- 
vance the cost of the line and receive a refund 
of all or part of the monthly bills for service 
until the amount of advance has been refunded. 
This plan has the advantage of eliminating to 
some extent the question of financing and per- 
manence of the business. 

“It does not possess the advantages which re- 
sult from a high initial charge and comparatively 
low rates as the rates under this plan would be 
but slightly less than they would be in the case 
the company financed the extension. As the util- 
ity should be allowed only an adequate return on 
the investment including a proper allowance for 
depreciation, this refund plan would either keep 
the utility from part of its legitimate return or 
it would be necessary from time to time to mar- 
ket securities to take care of the purchase of the 
line from the consumer on a partial payment 
plan. 

“In many cases, particularly where rural lines 
are served by municipally owned utilities, the 
utilities have been unwilling to-accept the obliga- 
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tions incident to the ownership of the rural lines 
even though such lines be turned over to them at 
no initial cost. In several such cases it has been 
necessary for the group of rural consumers to 
organize a corporation, purchase energy at a 
wholesale rate, and engage in the utility business 
to comply with the law. Such organizations are 
ordinarily formed with no idea of profit, but 
merely as the only means of securing service. 
This plan is not to be recommended for many 
reasons. 

“It forces the rural consumer into a business 
about which he knows little and burdens him 
with the expense of forming and maintaining an 
organization and the compilation of numerous 
comparatively unimportant, but legally necessary, 
reports. It places the responsibility for main- 
tenance of lines and equipment in inexperienced 
hands with the consequent liability of accident to 
workmen and public. The limited liability of the 
small corporation is such that its resources would 
in many cases be severely taxed to settle even a 
nominal accident claim and in many cases a claim 
of any importance could not be satisfied by the 
market value of the physical assets of the cor- 
poration. 

“There is little likelihood of such an organiza- 
tion being able to secure service at any apprecia- 
bly lower rate than that provided by the proposed 
rules if proper maintenance is provided and 
proper accounting systems adopted. In some 
cases which have recently come to our attention 
the rates worked out at the beginning of the 
enterprise, but are already proving inadequate 
notwithstanding the fact that no depreciation is 
being provided. 

“The proposed rules provide no method of 
apportionment of the construction cost of the 
line among the various consumers. This is fre- 
quently one of the most difficult points to settle 
in connection with the promotion of a rural ex- 
tension. While in the final analysis strict jus- 
tice probably demands that no consumer should 
be required to pay more as a member of a group 
than he would be required to pay if he were to be 
served under the rules as an individual, it is our 
opinion that a rural extension should, as is ap- 
parently the intent of these rules, be considered 
as far as practical as a community enterprise in 
which all will benefit equally. 

“Tt has been suggested that one or more indi- 
viduals may feel financially unable to meet his 
share of the construction cost at once and that 
a partial payment plan be developed to handle 
such cases. While the existence of such an alter- 
native might tend to hamper the financing of 
some extensions, it is greatly to the advantage 
of both consumer and utility that the rural line 
reach its ultimate development as early as possi- 
ble. Such a plan might be of advantage in ob- 
taining this end. 

“The subject of electric rural extension is so 
involved that a rule to adequately cover all points 
which may arise is practically out of the ques- 
tion and it is to be expected that much develop- 
ment may be anticipated along these lines, but the 
proposed rules appear to cover the more impor- 
tant points, and the application of such rules will 
undoubtedly furnish much data for the further 
study of the problem.” 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 








FACTORIES TAKING TO OUTDOOR 
SUBSTATIONS. 


Cheap Land and Valuable Floor Space Make Out- 
door Installations Desirable to Indus- 
trial Plants. 





Outdoor substations have long been used for 
high-voltage installations where considerable 
space would be required to maintain the neces- 
sary clearances between conductors and so cause 
high housing costs, and where the installations 
are small and it became necessary to keep the 
cost down to the minimum. Both these reasons 
for the outdoor substation are well known. The 
outdoor substation is now finding use to an in- 
creasing extent for another reason aside from 
that of initial cost, namely, the value of floor 
space. Indoor space occupied by electrical ap- 
paratus is space that might be utilized for pro- 
duction or storage. Installing the electrical ap- 
paratus. outdoors saves space, and at the same 


time permits all the advantages of the outdoor: 


installation to obtain. 

The accompanying illustration shows an out- 
door substation at the plant of the Libby, McNeill 
& Libby Co., Blue Island, Ill. This company’s 
preserving factory is one of the largest in the 
world, having hundreds of acres of floor space. 




















Fig. 1.—Outdoor Substation Employed by Factory Where 
Floor Space Is Valuable for Production. 


The outdoor substation is tucked away in a space 
between buildings where it is not in the way, 
but where it is close to the center of gravity of 
the load. 

With this arrangement there is no fire risk, no 


difficulties with the incoming 20,000-volt lines, 
and the installation is of the simplest type. The 
voltage is stepped down from 20,000 to 2200 
volts, and is again transformed to 220 and 110 
volts for general distribution. One of the dis- 
tributing transformer banks, where pressure is 











Fig. 2—Method of Mounting Small Transformer Bank cn 
Wall of Factory Building. 


changed from 2200 to 220 volts, is shown in 
lig. 2. Taps are taken off the secondary leads 
so that the transformer may deliver both 220 
and 110-volt three-phase service. It should bz 
noted that even this bank of transformers is lo- 
cated outside the building. 





VENT PIPE FACILITATES OPERATION 
OF SUBWAY CUTOUTS. 


Air Bell Provides Cushioning Effect and Prevents 
Damage When the Fuse Is Blown With 
Water in the Manhole. 


A series of oil fuse cutouts of the subway type 
are shown installed in a manhole in the accom- 
panying illustration. It will be noted that an 
iron pipe connects all the cutouts together, and 
extends down to near the floor of the hole. This 
pipe serves to ventilate the various fuse cham- 
bers, and is open at the bottom to permit the 
escape of the gases resulting from the blowing of 
a fuse. 

In these cutouts the fusible element is placed 











TABLE SHOWING AIR-BELL SIZES FOR VARIOUS 
SiZES OF SUBWAY-CUTOUT VENTS. 





Voltage Amperes Volume of 
rating. capacity. air bell. 
2500 50 1 pint 
2500 100 2 pints 
2500 200 4 pints 
4100 150 4 pints 
under a heavy body of special oil. On the blow- 


ing of the fuse the terminals are forcibly thrown 
apart,-and the oil aids in preventing a continua- , 
tion of the arc. The ventilating system, includ- 
ing the pipes already mentioned, prevent the ac- 
cumulation of pressure within the cutout body. 
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Special arrangement of this system also prevents 
the blowing out of any considerable quantity of 
the oil bath. : 

Gas formed by the blowing of the fuse link 

















Subway Cutouts Connected to Vent Pipe. 


travels upward, carrying with it, in the form of 
froth, a certain amount of oil. This froth strikes 
a series of screen baffle plates and is broken up 
into gas and oil drops, the gas passing around a 
series of baffles and out through the vent pipes 
to free air. The oil collects and returns by grav- 
ity to the body of the cutout. 

For the cutouts rated at 2500 and 4400 volts 
the manufacturer recommends that vent pipes be 
not smaller than 1 in. in diameter, with larger 
pipes in proportion when more than one cutout is 
connected to the same vent. In installing vent 
pipes care should be taken to have all joints tight - 
loose joints will allow water to back up into the 
vent and interfere with operation when the man- 
hole is flooded with water. 

The accompanying table shows the proper size 
of air bell to connect to the bottom of the vent 
for various sizes of cutouts. Where more than 
one cutout is served by a single vent the bell 
should be large enough to provide capacity for 
all units connected. 





TWO-WATTMETER METHOD OF TEST- 
ING THREE-PHASE MOTOR. 





Total Input and Power-Factor Is Determined by 
Two Wattmeters, Two Ammeters and 
Two Voltmeters. 


For making accurate tests of input and power- 
factor on three-phase motors, connections are 
made as shown in the accompanying illustration. 
With this arrangement the voltmeters give the 
voltages across two of the phases, the ammeters 
give the currents in two of the lines, and the 
total power in the circuit is equal to the sum of 
the two wattmeter readings. 

This method gives correct results even though 
the voltages are considerably unbalanced. With 
light load one of the wattmeters will probably 
have a negative reading, and it will be necessary 
to reverse either its current or potential leads in 
order to read the deflection. In this case the 
reading obtained from the reversed wattmeter 


should be subtracted from that obtained from the’ 


other meter. In other words, the algebraic sum 
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of the two readings must be taken. For exam- 
ple, if one meter reads 550 watts and the second 
meter reads 150 watts, after the connections have 
been reversed, the total input will be 400 watts. 

As the load on the motor is increased, the 
negative reading will become smaller and wil! 
finally become zero and then reverse. At this 
point in the test the meter connection can be re- 
stored to normal, and the readings of the two 
meters must be added instead of subtracted to 
secure the true input to the motor. Thé negative 
reading of one meter is caused by the lowering 
of the power-factor to below 50%, power-factors 
of this order being obtained on many induction 
motors at light load. It is a fairly simple matter 
to demonstrate by mathematics why one meter 
reads negative at low power-factor, but such 
demonstration is not essential to the use of the 
equipment in making the test. When both meters 
read correctly, when connected as shown in the 
illustration, the power-factor is above 50%. 

Instantaneous values of power-factor may be 
determined by computations made from the 
simultaneous readings of all six meters.. The 
formula, P = WW’”/EI\/3, may be used to deter- 
mine the numerical value of the power-factor. 
In this equation P is the power-factor, W is the 
sum of the two wattmeter readings in watts, E 
is the average of the readings of the two volt- 
meters, and / is the average of the two ammeter 
readings. 

It should be remembered in making this test 
and in interpreting the results that the two watt- 
meters read the entire input into all three phases, 
and not the input into any one phase. Readings 
of one of the meters, when considered alone, 
have no meaning whatever. 

Readings taken with this kind of a connection 
may be used to determine the motor efficiency 
when the mechanical output of the motor is 
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Diagram of Connections for Testing Three-Phase Motor 
by the Two-Wattmeter Method. 


measured at the same time with a brake or 
dynamometer. In testing a motor or generator 
of any kind, it is always well to use one or more 
thermometers to determine the rise in temper- 
ature of the windings. Motor speeds should also 
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be taken when making a thorough test, care being 
taken to maintain the load at a definite value 
while speed measurements ‘are made. 





ENERGY PRODUCED AND FUEL USED 
IN PUBLIC UTILITY PLANTS. 


Statistics by United States Geological Survey Show 
Where Power Is Produced by Utilities and 
Amount of Fuel Used. 


The accompanying tables show in detail the 
monthly use of fuels and the production of elec- 
tric power in the plants of public utility com- 
panies, power production being segregated by 
states. Analysis of these tables may be made to 
show much interésting information regarding the 
use of power in various parts of the country, rel- 
ative importance of various types of fuel in the 
public service field, etc. 

Comparing the figures here presented with 
similar figures prepared for the same period of 
last year shows an increase of 16.7% in the mean 
daily output. From this it seems evident that 
the central-station business has been going ahead 
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steadily in spite of the many obstacles encoun- 
tered during recent months. E xamination of 
other portions of the tables shows the increase in 
volume of energy produced by water power as 
the seasons advance. The increase of output in 
May over that in January and February amounts 
to approximately 27%. 

Data for the past year shows a total power 
production for 1919 of 38,900,000,000 kw-hrs., 
and a fuel consumption of 35,000,000 tons of 
coal, 11,500,000 bbls. of oil and 21,700,000,000 cu. 
ft. of gas. Of the total energy produced, 14,- 
740,000,000 kw-hrs. was produced from water 
power. A great variety of information and 
general conclusions may be drawn from the 
tables by giving themi consideration from the 
proper point of view. 


ELECTRIC POWER CLUB FIXES DATE’ 
OF FALL MEETING. 


The fall meeting of the Electric Power Club 
will be held Nov. 15-18 at Hot Springs, Va., 
with headquarters at the Homestead Hotel. 
The program for the meeting is now being pre- 

‘pared and will be announced later. 











TABLE 





SHOWING THE PRODUCTION OF ELECTRIC POWER FOR THE FIRST 
PUBLIC UTILITY PLANTS 


Thousands of Kw-hrs. Produced by Water Thousands of Kw-hrs. 


IN THE UNITED 


FIVE MONTHS OF 1920 BY 
STATES. 


Produced by All 
Types of Fuels. 


April. May. January. February. March. April. May. 
37,669 40,941 14,435 7,916 9,724 10,616 8,501 
10,278 —_— 4,008 3,622 4,383 3,835 4,934 

99 107 9,290 8,326 9,048 8,242 8,378 

219,475 225,720 113,127 112,116 80,309 66,003 72,954 
13,527 15,367 22,851 19,317 20,416 17,859 16,115 
19,433 19,151 57,874 48,410 46,097 35,680 37,636 

0 0 6,307 6,138 6,263 5,994 6,046 

0 0 23,317 20,763 21,356 20,01 20,254 

- 861 934 10,897 10,461 10,868 10,024 9,535 
39,963 39,402 10,696 ,260 8,770 8,736 8,442 
47,253 56,387 333 123 305 127 125 
13,874 15,202 260,651 239,858 246,663 236,040 227,219 
3,982 3,471 91,848 71,449 73,351 70,166 68,899 
$1,594 59,291 31,647 30,271 29,831 27,624 26,416 
2,054 2,597 35,913 32,403 32,899 29,016 30,250 
0 23,455 21,775 22,711 21,812 21,813 

0 18,126 16,755 17,859 16,607 17,993 

28,382 29,356 1,577 1,614 918 747 391 
26 169 31,261 26,889 21,530 17,199 15,294 

44,265 42,670 151,088 129,709 121,578 108,844 100,782 
70,846 59,965 138,152 128,551 129,252 96,788 112,361 
40,374 38,671 36,157 29,914 23,268 9,714 8,228 

0 0 5,848 4,783 5,652 ,04 5,598 

6,949 5,382 54,118 52,705 53,964 51,718 49,237 
100,008 94,952 596 540 515 4S: 502 
582 807 20,446 17,313 18,025 19,011 19,260 
2,803 2,646 852 845 882 805 803 
5, 823 5,667 5,166 4,289 2,319 2,155 2,130 
164 181 101,558 88,120 94,979 86,964 85,584 

73 82 1,360 1,272 1,349 1,399 1,467 

269,491 250,147 382,394 338,935 328,475 292,229 289,947 

57,761 59,763 10,745 9,040 9,655 9,223 8,998 

0 0 2,718 2,279 2,170 1,968 ,894 
2,827 3,200 258,426 235,533 252,793 258,355 231.100 
51 143 16,946 15,313 16,022 15,349 16,289 
31,529 32,078 7,845 8,624 7,788 5,470 6,944 
55,866 61,946 332,973 296,661 324,866 302,224 284.545 
628 933 37,114 32,599 26,876 23,641 20,024 
54,194 54,140 5,768 4 563 4,976 4,320 4,637 
1,487 1,412 3,382 3,258 2,789 2,136 2,375 
37,292 41,092 9,834 11,500 9,730 11,515 10,771 
299 292 55,463 49,719 53,409 51,004 46,784 
14,656 13,892 8 12 30 
17,806 21,992 786 1,038 344 137 8 
20,257 16,984 30 435 24,245 22,219 21 530 22,671 
95,672 94,817 4,960 3,394 3,287 2,697 2,362 
2.319 2.391 96.740 83,958 94,999 88.886 91,971 
56,660 58,221 42,531 43,601 43,884 36.501 36,440 
169 172 4,585 4,178 4,162 3,922 3,730 





Power. 
State January. February. March. 
MORAN latile xiao Bea sas oclat-slen 34,864 36,780 39,354 
WI oN a Sa cists sv has Kehieae oes 8,567 6,883 8,899 
RMR 5 eid Fa Dargis Powe cab wlese 132 120 130 
A se ae 166,243 148,836 203,060 
NI soa 50's AEG wee rsiarereccie a © 12,784 12, 082 12,650 
RIPTIR RIO «yk scabies ces 9,069 8.553 17,716 
WO UREGe Nos cate cine Sinds baa 0 0 0 
District of Columbia .......... 0 0 0 
PEE Pe oe eerste inves sso 0100-0 965 818 1,024 
ESS See Sie ee 43,816 42,016 43,597 
EN en erat cas oS ahd Sresqvacdin6. 48,564 43,336 43,072 
SE ey eRe os Once Poa anise eee eee 14,831 14,147 14,588 
SOM oe oes ain Mises A, oes es 2,943 2,741 3,637 
Ry ee ee ee rr ee 55,538 49,415 54,417 
Se Sor hte ea eer 1,741 1,240 1,598 
jo Ba aay Se ee a 0 0 
DIO aco cis Pee Pp psc 00 Secs 0 
ENE ice sass wns ciel s 6 oSic me alee 29,310 25,037 29,444 
Se ace bdo nce s 44a he oso 284 327 131 
DEBBPAOBUNGION ik oo eos oo a ek 21,987 16,248 34,844 
2. VR SB a aa ie es erie 50,293 46,270 63,402 
TEN na ihe ENS bo win ac eughe 27,954 26,572 32,750 
Me scorn 5650's bso has ard Shane. 0 0 0 
Missouri 5,720 3,987 4,916 
Montana 89,574 90,411 104,991 
Nebraska 909 662 ~ 668 
Nevada 3,416 3,420 3,180 
bya Be ae 4,322 4,001 5,835 
ERS EN OG kegel os as cies a oe 143 102 155 
POO ROI ooo iain biocee how wees 53 57 59 
BT RG i isi piv Seda 6% wae Seas 227,033 203,184 248,207 
DUCTS RoUEMEUINOD, ag: 5cis ae 0 60-0008 52,880 © 48,576 -59,239 
— DURE CoG os 5a 4 wea, « 0 0 0 
SE Nivel i aeatitdaecs-s ine ees 1,490 2,101 3,222 
Okighoria tet OU a hie hia oie ooo ve 217 132 185 
SRR er ete a ea 32.383 28,347 32,388 
Ponnsebanis eS 45,359 45,500 56,903 
PS NEE aia. os oc os cos 355 436 719 
BOUL CPO une. 6o.. oe sok 5s 59,698 52,137 55,030 
* OMRGR, “PONCE ios on a dice sik a bose wib 477 474 1,162 
TIN i dis ce Vane aKuds sb ee.ece 39,443 31,664 36,590 
yy i ER Cae eo ae eae estan 231 380 
MSRM Sosy Pict ce eewes aise ana 13,932 14,559 18,565 
WW MIINONN aia. c. ois bain 5 46S 46 6s sew Ave 15,467 11,732 18,969 
MI er Ce ance Giang StU v0.6 13,809 16.460 21,320 
IU ETN ORG oa i's cides wis 0 103,631 94,597 98,507 
WE IIR, hs inka Secs os aces e's 1,776 2.334 2.191 
SOU MINNIE cs 5 SL 5 lo 4 eke wisib’s. « 36,139 30.873 43,006 
WO ss ire ee Kinin ON wea ie wate 15 145 171 

SN Hig sib ek Be a tek ee wie sks 


eee ew eee ew ee ewe 


*The kilowatt-hours of energy produced by plants utiliz:ng wecd for fuel are as fo'lows: 
566,000; Idaho, 50,000; Louisiana, 289,000; Minnesota, 643,000; Mississippi, 


and Wisconsin, 463,000. 


sete wee 


1,278,337 1,162,593 1,420,781 1,479,560 1,483,245 2,586,699 2,212,944 2,323,540 2,100,383 2.069,721 


3,865,036 3,475,537 3,744,321 3,579,943 3,552,966 


California. 577,000; Fiorida, 
578,000; Oregon, 6,390,000; Washington, 857,000, 


TABLE SHOWING AMOUNTS OF FUEL USED TO PRODUCE ELECTRIC POWER IN PUBLIC UTILITY PLANTS 
IN THE UNITED STATES FOR THE FIRST FIVE MONTHS OF 1920. 


SCORE I RN kh aad kc badd vies Wk « Kaw ses ona muew es 
Petroleum and derivatives, bbls. 
Natural gas, thousands of cu. ft. 


ry 





January. February. March. April. May. 

3,619,069 3,275 641 3,265.039 2,932,093 2,840,771 
1,257,711 1,143,354 1,058,511 910,757 921,973 
1,372,109 1,258,893 1,536,681 1,777,226 1,969,205 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, ee and Devices 


Now Being Placed on the Market 








Automatic Electric Range With 
Service Features. 


Some of the features of the type M-1 
electric range, placed upon the market 
by the Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, Pa., 
are instantly removable burners, heavy 
bus-bar connections, removable _ plat- 
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Type M-1 Westinghouse Automatic Elec- 
tric Range. 


form allowing easy access to connec- 
tions, separate fuse boxes, interchange- 
able oven and platform allowing a 
change to right or left hand in 15-min. 
time and automatic control through 
door hinges enabling the replacing of 
oven doors without touching the wir- 
ing. Defective parts may be easily and 
quickly replaced at a minimum cost in 
time and labor. 

The range is controlled by three-heat, 
double-pole indicating switches, each 
switch being marked for the particular 
burner it controls. The fuses, circuit-. 
breaker and switches are located in a 
box under the cooking top where they 
are easily accessible. All switches have 
a rotating dial with white markings lo- 
cated on the cover plate. 

Each range is furnished with a ther- 
mometer fitted in the door which en- 
ables the user to tell at a glance the 
degree of heat in the oven. The wiring 
for this thermometer is carried through 
the hinges on the door and there is no 
wiring to replace if a. new door be in- 
stalled. A lamp socket located under 
the range shelf can be used to illuminate 
the burners or as an attachment for 
small appliances. 

The oven is lined with aluminum-com- 
position-coated' sheet metal and there 
are white porcelain splashers at the sides 
ond back of the shelf. The oven is fully 
equipped with aluminum broiler ‘pans 
which have wire racks for roasting, 
baking, drying or preserving fruits, veg- 
etables, etc.. A burner of 2000-watt ca- 


pacity is the only equipment for the oven 
and broiler. 


There are four 8-in. burn- 





ers on the stove top, two being of 1500- 
watt rating and two of 1000-watt rating. 
All burners are of the open-coil type. 
All types of the M-1 ranges are made 
throughout of sheet metal, which, fin- 
ished in black japan, makes a neat, at- 
tractive appearance,.as well as being 
rust resisting. 

Ranges are furnished with either full- 
automatic, half-automatic or non-auto- 
matic equipment. Full-automatic ranges 
are equipped with a clock to turn the 
burners on and a thermostat to turn 
them off while the half-automatic range 
has only a thermostat. 





Phasing Auto-Transformer. 


A special phasing transformer in- 
tended for use in testing and measur- 
ing power-factor has been placed on 
the market by the States Co., Hartford, 
Conn. Features of design make this 
equipment particularly suitable for 
power-factor measurements. 





Electric Bell with Housed Parts. 


Simplified construction marks the 
electric bell about to be placed upon the 
market by Marcelle T. Harding, 209 East 
19th street, New York City. The move- 
ment of the bell is housed beneath the 
gong, which can be removed by un- 
screwing at the top. The bell can be 
quickly converted into a buzzer. 

















Harding Electric Bell. 


All parts are made with punches and 
dies. The electromagnet is of horse-- 
shoe form, the ends projecting down- 
ward toward the base and supporting the 
contact-bracket and armature. The bell 
will operate on a transformer or with 
one or more dry-cell batteries, ringing in 
any position. 





Outfit for Charging Magnets. 


Magnetos, relays and other devices 
employing permanent magnets in their 
construction are in time rendered ineffi- 
cient because of the weakening of the 
magnets. It often happens that such 
weakened magnets are recharged bv 
making contact with the field poles of 
generators or other sources of strong 
magnetic fields. This practice is unreli- 








able and uncertain as to results, and may 
result in damage to the machine or in- 
jury to the person recharging the mag- 
net if the machine is not shut down, To 
provide for this kind of service. The 
Esterline Co., Indianapolis, Ind., has de- 
veloped and placed on the market a spe- 
cial charging device. 
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Magnet Being Charged in Solenoids. 


This device has been designed with 
the idea of securing the maximum 
charging of the magnets, and also of 
getting them into place without losing 
a large portion of the initial charge. 
The charging device consists of a pair 
of solenoids, a U-shaped keeper, a flex- 





— 














Magnet Being Removed With Keeper. 


ible keeper and the required switches 
and connections. In charging a magnet 
it is placed in the solenoids in contact 
with the U-shaped keeper and the cur- 
rent is switched on for a short interval. 
With the keeper and magnet in contact 
both are raised until the magnet is en- 














Magnet Replaced After Charging. 


tirely out of the solenoids, dfter which 
the flexible keeper is laid over the mag- 
net and removed with it. The magnet 


and keeper are left together until the 


magnet is in place, when the keeper is 
removed, leaving the magnet with a sub- 
stantial charge. Experience shows that 
this method of charging and applying 
magnets gives much greater strength 
than the methods ordinarily used, ac- 
cording to the statement of the manu- 
facturer. The coils are wound on bronze- 
spools, and can be furnished for- any 
commercial d-c. voltage. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Green Engineering Co., East Chi- 
cago, Ind., is erecting an extension to 
its machine shop, 51 by 323 ft., to cost 
$25,000. 

Wayne Electric Manufacturing Co. 
has leased the building at 157 West 
54th street, New York City, for a new 
local establishment. 

Wells Manufacturing Co., Fond du 
Lac, Wis., is erecting a two-story, 46 
by 50-ft. brick addition to its plant. 
Equipment- will be installed for the 
manufacture of electrical devices. 


Standard Electric Manufacturing 
Co., 216 North Clinton street, Chicago, 
is erecting a new plant on Wright- 
wood avenue, to be used for the 
manufacture of electric switches, etc. 
The plant will be five stories, 80 by 
150 ft.; and the cost is estimated at ap- 
proximately $250,000. 

Whitelite Electric Co., 368 Broome 
street, New York City, is placing on 
the market the “Whiter Whitelite,” a 
bowl-enameled lamp. The material 
used in the enamel, it is stated in the 
announcement, is carefully com- 
pounded and will not chip off or dis- 
color when the lamp is used with the 
tip down. It may be safely washed 
in warm water to free it from dust. 
The lamp is made in the usual ““White- 
lite” sizes and in all voltages. 


Milner - Flower Electric Co., Buf- 
falo, N. Y., has moved from its old 
location to Main street and is now oc- 
cupying the entire building at 9 U 
terrace. The present location has 
been remodeled especially to accom- 
modate the company’s electrical ap- 
pliance jobbing business, a feature of 
the building being a display room in 
the style of a modern residence in 
which the various household devices 
are shown in their logical environ- 
ments. 


Steel City Electric Co., manufac- 
turer of electrical equipment, 1207 
Columbus avenue, Pittsburgh, is’ in- 
creasing its large modern plant by 
the addition of a two-story unit, 48 by 
55 ft., which will soon be completed. 


Pittsburgh Electric & Manufactur- 
ing Co., Pittsburgh, Pa., will erect an 
addition on a recently acquired prop- 
erty, 89 by 440 ft., on Lexington ave- 
nue, near Meade street, for the manu- 
facture of electrical products. 


Gardner Governor Co., Quincy, Iil, 
is sending the trade catalogs describ- 
ing the Gardner horizontal air com- 
pressors, Gardner-Rix air compressor 
and the Gardner duplex pumps, man- 
ufactured by the company. The cata- 
logs are fully illustrated and contain 
valuable tables of data for engineers 
and power-plant employes. 

Frank H. Stewart Electric Co., 37 
North 7th street, Philadelphia, is send- 
ing to the trade its catalog No. 22, just 
issued, and containing a complete list 
of “Old Mint” electrical supplies. The 
catalog has 667. pages of descriptive 
matter well illustrated. It is entirely 
new, the work of cdmpilation having 
been started three years ago with the 
idea of departing from the old stereo- 
typed form of earlier editions. In its 
pages are found hundreds of entirely 
new listings, with ‘descriptions and 
details of construction as brief as in- 
telligent compilation will permit. The 
illustrations are all new, the pages 
extra large, the type. clear and de- 
criptions in every case lucid. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has issued a new 
24-page, 85 by 11 ins. booklet en- 
titled “Battery Charging Equipment,” 
and known as. publication 830. It de- 
scribes and illustrates “C-H” equip- 
ment for charging all manner of elec- 
tric vehicles, including passenger 
cars, large and small industrial trucks, 
mine battery locomotives, ignition and 


_ starting batteries on gasoline cars, 


etc. The introduction briefly reviews 
the different methods of charging and 
kinds of equipment used, with a view 
to aiding the reader in selecting the 
type of equipment best suited to the 
particular conditions of charging. The 
main part of the booklet takes up the 
“C-H” charging equipment more spe- 
cifically, and illustrates and describes 
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Plant of the Steel City Electric Co. 
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as It Will Appear When New Addition. Is 
Completed. 


the standard unit type and _ individual 
type of charging panels for both con- 
stant-current charging and automatic 
fixed-resistance charging. The four 
last pages of the booklet are devoted 
to illustrations of special charging 
equipment. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
awarded a contract for the construc- 
tion of a one-story, 120 by 200 ft. ad- 
dition to its plant at Essington, near 
Pittsburgh. The ‘new addition will 
be used as a foundry. 


Black & Decker Manufacturing Co., 
3altimore, Md., manufacturer of port- 
able electric tools, etc., has sent a 
notice to jobbers stating that no re- 
duction in prices will be made this 
year. The company also states it 
will protect jobbers against loss 
through price reductions for 60 days 
after the purchase of goods, subse- 
quent to Jan. 1, 1921. 


Holophane Glass Co., Inc., 340 
Madison avenue, New York City, has 
published a new illumination hand- 
book entitled “Holophane Datalog.” 
The book has 128 pages and is amply 
illustrated. It has been compiled 
from the large volume of lighting data 
that has been gathered by the engi- 
neering department of the company 
during its 25 years of active illumina- 
tion work. As the name “Datalog” 
implies it is a combined data book 
and catalog. The first 68 pages give 
detailed information on such engineer- 
ing subjects as absorption, accident 
prevention, average flux method of 
calculation, balancer set, burning po- 
sition of lamps, candlepower, clean- 
ing, cost of scientific illumination, co- 
eficients of reflection, coefficients of 
utilization, cosine law, depreciation 
factor, distribution curve, efficiency of 
a reflector, effect of dust and dirt, foot 
candle, formulae for illumination cal- 
culations, fundamental principles of 
illumination, glare, illumination meas- 
urements, industrial lighting, inverse . 
square law, maintenance, protective 
lighting, room ratio, yard lighting, 
etc. The remaining 60 pages show. 
cuts of photometric curves, dimen- 
sions, recommended lamp sizes, spac- 
ing and mounting height recommenda- 
tions and details of installation for 
various types of lighting units. These 
types of lighting units include the en- 
tire lighting field and are grouped un- 
der the following sections: general 
lighting, industrial lighting, commer- 
cial lighting, miscellaneous, street 
lighting, house lighting, decorative 
lighting, gas lighting, railroad lighting 
and fittings. There are also included 
46 reproductions of night photographs 
showing actual installations and giv- 
ing such details as mounting height, 
spacing, lamp size, reflector type and 
foot-candles. The limited number of’ 
these books available for distribution 
to those particularly interested in 
scientific illumination may be had by 
addressing the company. 








ELECTRICAL REVIEW 





Vol. 77—No. 8. 








PERSONAL MENTION 






Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 








A. N. Kemp, vice-president of the 
Southern California Edison Co., is mak- 
ing an extended trip through the east- 
ern states. 

C. M. SEaArRs, Jr, Lennox, Mass., 
has taken a position as assistant direc- 
tor of the executive managers’ course 
at the General Electric Co., Schenec- 
tady, N. Y. 

PauL STARK, auditor of the East- 
ern Wisconsin Electric Co., Sheboygan, 
Wis., has been appointed general auditor 
of the company, with headquarters at 
Eau Claire, Wis. 

N. I. GARRISON, manager of the 
Oklahoma Gas & Electric Co. at El 
Reno, Okla., has been elected chairman 
of the Canadian county chapter of the 
American Red Cross. ; 

C. V. PEELING, formerly managet 
of the Cornwall (Ont.) Street Railway, 
Light & Power Co., has become con- 
nected with the Palmetto Power & 
Light Co., Florence, S. C. 

Gen. GEORGE H. HARRIES, vice- 
president of H. M. Byllesby & Co., was 
the speaker at a recent meeting of 
3yllesby Post of the American Legion 
at the Hotel Morrison, Chicago. 

Jouwn SLAVEN, connected with the 
Washington, D. C., office of the Chesa- 
peake & Potomac Telephone Co. in va- 
rious capacities since 1902, has been 
appointed assistant to president, with 
office at Baltimore. 

J. M. LARKIN, assistant to the pres- 
ident of the Bethlehem Steel Co., Beth- 
lehem, Pa., was elected chairman of the 
Industrial Relations Association of 
America at its recent annual meeting 
in Atlantic City, N. J 

H. P. CRAMER, who has been motor 
sales engineer with the General Elec- 
tric Co., at Portland, Ore., for a num- 
ber of years, has resigned to accept a 
position as manager of the Robert 
Skeen Electric Works, Portland. 

A. T. HarRDIN, vice-president of 
operation of the New York Central 
railroad, has been appointed by W. S. 
Murray, head of the super-power zone 
engineering staff, to the advisory board, 
representing the New York railroads. 

C. D. YoungG has-been appointed 
by the American Society for Testing 
Materials as its representative on the 
Engineering Council to succeed Albert 
Ladd .Colby. Mr. Young is general 
supervisor of stores for the Pennsyl- 
vania System, Broad Street Station, 
Philadelphia, and vice-president of the 
American Society for Testing Mate- 
rials. 

J. C. Lames, for the past several 
years connected with the commercial 
department of the Tampa (Fla.) Elec- 
tric Co., has been promoted to the posi- 
tion of commercial agent of the Baton 
Rouge (La.) Electric Co., vice W. R. 
Bell, who was transferred to a similar 
position with the Haverhill (Mass.) Gas 
Light Co. The three companies are 
under the management of Stone & 
Webster, Inc., Boston. 


D. H. McDouGALtL, of the Tor- 
onto Power Co., Toronto, Can., has 
been appointed chairman of the Ca- 
nadian public relations section of the 
National Electric Light Association. 


H. F. Jackson, formerly vice- 
president and general manager of the 
Pacific Gas & Electric Co., San Fran- 
cisco, is now general manager of the 
Great Western Power Co., San Fran- 
cisco. 

A. D. CHurRcH, for the past few 
years district manager for the Midland 
Counties Light & Power Co., with head- 
quarters at San Luis, Cal., has been 
transferred to the Santa Maria district 
of the company. 

J. D. Roerv’, sales engineer for the 
Union Switch & Signal Co., Swissvale, 
Pa., with headquarters in Chicago, has 
resigned in order to enter the service 
of the Standard Tank Car Co., Sharon, 
Pa., in the same capacity and with the 
same headquarters. 

Stacy HAMILTON has been ap- 
pointed organization inspector of the 
Portland (Ore.) Railway, Light & Pow- 
er Co. His new duties will include the 
making of special inspections, investi- 
gations and reports pertaining to the 
various departments and operating de- 
tails of the company. 

CoLt. Epwarp B. ELticort has 
become associated as chief engineer with 
A. M. Castle & Co., iron and steel mer- 
chants, Chicago. In his new affiliation 
he wiil have charge of the company’s 
new plant at Seattle, as well as the ad- 
ditional buildings to be erected by the 
company in Chicago. He. will also be 
engaged in the operating and manufac- 
turing activities of A. M. Castle & Co. 


and its associated interests. Colonel 
Ellicott was recently honorably dis- 
charged from the chemical warfare 


service of the United States after two 
and a half years of service, during 
which he constructed the No. 3 general 
hospital at Colonia, N. J., one of the 
four largest and most complicated war 
projects of the Government. Upon the 
completion of this project Colonel Elli- 
cott was assigned as associate officer 
of the Building Division at Washing- 
ton, and in January of this year he was 
assigned as department utilities officer 
on the staff of Maj. Gen. Leonard 
Wood, in command of the Central De- 
partment, at Chicago. Previous to en- 
tering the government service Colonel 
Ellicott was Chicago city electrician for 
eight years, and chief electrical engi- 
neer of the Chicago Sanitary District 
for 11 years, developing the hydroelec- 
tric power plant for the district. At the 
request of the officials of the Louisiana 
Purchase Exposition, St. Louis, he was 
granted a leave of absence and became 
chief mechanical and electrical engineer 
of the exposition. Colonel Ellicott is 
a member of the American Society of 
Mechanical Engineers, Western Society 
of Engineers, American Association of 
Engineers and a fellow of the Ameri- 
can Institute of Electrical Engineers. 


‘ promotion and advertising work 


H. W. BuTLER has been designated 
as industries division engineer of the 
super-power zone engineering staff. Mr. 
Butler is a graduate of Cornell Univer- 
sity and was connected with the Inter- 
borough Rapid Transit Co. until 1907, 
when he resigned to accept a position 
with J. G. White & Co., with whom he 
was engaged until 1913. Later he did 
consulting work in New York. During 
the war he was assigned to the aircraft 
production department of the army. 


ALFRED M. STAEHLE, who has 
for the past three years been editor of 
Blast Furnace & Steel Plant, Pitts- 
burgh, has resigned to become associ- ~ 
ated with the publicity department of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. Mr. - 
Staehle will be engaged in the prepara- 
tion of articles and literature for the 
industrial department. He is a gradu- 
ate of the mechanical engineering 
course of the Carnegie Institute of 
Technology. 

FREDERICK A. ANDERSON, now 
senior electrical engineer of the United 
States Shipping Board, Southern Pacific 
district, has been connected with the 
electrical industry. since 1889 when he 
started work with the Sprague Electric 
Railway Co. From 1901 to 1916 he was 
in the engineering department of the 
United States Army, leaving that work 
to take up commercial electric welding, 
but at the outbreak of the world war 
he again joined the government forces. 

KARL H. Bronson has become as- 
sociated with the Square D Co., Detroit, 
in the capacity of director of research _ 
engineering. Mr. Bronson is a gradu- 
ate of the University of Michigan and 
has formerly been associated with the 
automotive industry. He was affiliated 
with Dodge Brothers, Detroit, in = 
an 
later engaged in similar work for the 
Packard Motor Car Co., Detroit, from 
which company he resigned: to join the 
Square D Co. Mr. Bronson will be ac- 
tively engaged in the extensive safety 
campaigns which the Square D Co. is 
undertaking. 


OBITUARY. 


E. H. MuLLIGAN, district man- 
ager of the Southern California Edison 
Co. at Redlands, Cal., died recently after 
a long illness. 

SEWELL M. Hossovy, president of 
the Conway Electric Light Co., Conway, 
N. H., was killed instantly Aug. 2 when 
he came in contact with a live wire dur- 
ing an inspection of the plant. 

Georce A. Woo.tey, : district 
manager of the General Electric Co. at 
Denver, Col., for the past-five years, and 
an employe of the company for 
years, died at his Denver home recently. 

GEORGE FRANKLIN MARCH- 
ANT, aged 49 years, president of the 
George F. Marchant Co., 1420 South 
Rockwell street, Chicago, manufacturer 
of boilers and tools, died Aug. 4 at his 
home in Oak Park, Il., from apoplexy. 
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EASTERN STATES. 


Tauton, Mass.—The city council 
has awarded a contract to the West- 
inghouse Electric & Manufacturing 
Co., Pittsburgh, for extensions and im- 
provements in the municipal electric- 
lighting system, to cost about $400,- 
000. George F. Seibel is manager. 

New Britain, Conn.—Bonds in the 
sum of $71,000 has been voted to con- 
struct electric conduits. Address O. 
F. Custer, mayor. 

Waterbury, Conn.—The Connecticut 
Light & Power Co. has inaugurated 
construction on a two-story and base- 
ment addition to its plant on Freight 
= 26 by 85 ft., to cost about $30,- 

Pawtucket, R. I.—The What Cheer 
Chemical Co. has awarded a contract 
to Joseph F. Cole, Niagara street, 
Providence, for the erection of a 
three-story power house at its plant, 
40 by 60 ft., to cost about $45,000. 

Providence, R. I. — Narragansett 
Electric Lighting Co. will double its 
turbine capacity, extending the pres- 
ent plant to make room for a 45,000- 
kw. turbine purchased from the West- 
inghouse Electric & Manufacturing 
Co. The cost of the improvement is 
estimated at $1,250,000. 


Woonsocket, R. I.—Electrical and 
mechanical equipment will be installed 
in the proposed addition to the plant 
of the American Wringer Co., Pond 
street, estimated to cost about $100,- 
000. This extension will be in con- 
junction with the erection of a similar 
extension, now under way, to cost ap- 
proximately a like amount. Cooley & 
Marvin, Boston, are engineers. 


Brooklyn, N. Y. — The Brooklyn 
Edison Co., 13 Willoughby avenue, has 
construction under way on a one- 
story power plant at 57 Washington 
avenue, to cost about $50,000. 

Brooklyn, N. Y.— The New York 
Telephone Co., 15 Dey street, New 
York City, has filed plans for addi- 
tions to its three-story exchange plant 
at 1052 Greene avenue, to cost about 
$30,000. Improvements and_ exten- 
sions will also be made in the com- 
pany’s plant at Throop avenue and 
McDonough street. 

Gloversville, N. Y. — The Fulton 
County Gas & Electric Co. has been 
merged with the Mohawk Hydro- 
electric Co. under the first noted 
name. The company will operate with 
a capital of $1,732,000 

Hornell, N. ¥.—The Hornell Elec- 
tric Co. is planning the construction 
of an electric power plant at Hornells- 
ville, with local distributing system for 
light and power service. Application 
for permission has been made to the 
Public Service Commission. 

Louisville, N. Y. — The Louisville 
Power Corp. has made application to 
the Public Service Commission for 
permission to construction and operate 
a local electric light and power plant, 


and for approval of a 1 franchise cover- 
ing a number of local municipalities. 
The company plans to operate in St. 
Lawrence, Jefferson, Lewis, Oswego, 
Onondaga and. Madison counties. 
Walter F. Wilson heads the company. 


New York, N. Y. — Considerable 
electrical and mechanical equipment 
will be installed in the four-story addi- 
tion to be erected at the plant of the 
Anheuser-Busch Ice & Cold Storage 
Co., 979 Brook avenue. The work is 
estimated to cost about $50,000. 


New York, N. Y.—The New York 
Edison Co. will furnish service at the 
new building of the Fisk Rubber Co., 
3roadway and 57th street, now in 
course of construction. The installa- 
tion will comprise about 6000 lamps, 
and about 500 hp. in mechanical equip- 
ment for operation of elevators, 
pumps, etc. 

New York, N. Y.—The New York 
Edison Co., 130 East 15th streeet, has 
filed plans for the erection of its pro- 
posed new transformer stations on 
Cedar street and Elizabeth street, re- 
spectively. The first noted will be 
two-story brick structure, 25 by 74 ft., 
and is estimated to cost $150,000. The 
other building will be one story, 25 by 
139 ft, . and will -cost a similar 
amount. 

Olean, N. Y.—Plans have been com- 
pleted for the installation of a new 
boiler plant to cost about $20,000 at 
the local high school. * 


Rossie, N. Y.—The Rossie Electric 
& Manufacturing Corp., 
corporated with a capital of $50,000, is 
planning the operation of an electric 
light and power plant to serve this 
section. T. A. E. Young, J. W. and 
G. N. Wilson head the company. 

Whitehall, N. Y. — Consolidated 
Light & Power Co. is planning the 
erection of a new power plant the de- 
tails of which will be announced later. 


Camden, N. J.—The Victor Talking 
Machine Co. has arranged for the im- 
mediate erection of the proposed pow- 
er plant at its works, to be used for 
increased power production for fac- 
tory service. 

Camden, N. J.—Electrical and me- 
chanical equipment will be installed in 
the proposed ice manufacturing plant 
to be erected by the Camden Ice Co. 
at Third and Cedar streets, Wood- 
lynne. The plant will include an en- 
gine and boiler department, each 40 
by 40 ft. The entire factory is esti- 
mated to cost about $150,000. 


Elizabeth, N. J—The board of edu- 
cation is planning the erection of a 
new power house in connection with 
an addition to the local high school on 
South street. Plans will be ready, it 
is understood, in September. The en- 
tire work is estimated to cost about 
$350,000. 

Pleasantville, N. J—The city coun- 
cil has appointed a committee to in- 
vestigate costs and construction de- 


‘recently in- . 


tails regarding the installation of a 
municipal gas plant and waterworks. 
The latter project will include an elec- 
trically operated pumping plant. 
Three Bridges, N. J—The Raritan 
Valley Hydraulic Electric Co., re- 
cently incorporated, is planning the 
construction of an elecfric power plant 
in this section. C. W. Alpaugh, Ber- 
nardsville, heads the company, 
Trenton, N. J.—The Jackson Elec- 
tric Motor Repairing Co., 38 Bellevue 
avenue, is having plans prepared for 
the erection of a one-story works, 42 


by 100 ft., on Belvidere street, to cost 
about $12, 000. 
Harrisburg, Pa. — The Harrisburg 


Light & Power Co. has called a spe- 
cial meeting of stockholders on Sept. 
24, to approve an increase in capital 
from $3,300,000 to $5,050,000. The 
proceeds will be used in part for pro- 
posed extensions and improvements in 
electric plant and system. H. W. 
Stone is secretary. 


Harrisburg, Pa.—The Public Service 
Commission is considering the appli- 
cation of a number of electric com- 
panies for increased rates for light 
and power service, including the St. 
Mary’s Electric Light Co., Gettsyburg 
Gas Co., the Union Light & Heat Co., 
Chester Valley Electric Co., Ridgway 
Electric Light Co., Kane Electric 
Light & Power Co., and the Johnson- 
burg Light & Power Co. 

Philadelphia, Pa—The Philadelphia 
& Reading Railroad has awarded con- 
tract to C. C. Pacek, Cynwid, Pa., for 
the erection of an electric substation 
on Arch street, one-story 60 by 68 ft., 
to cost about $15,000. 

Philadelphia, Pa—Ferguson Carpet 
Co. will’ erect a one-story, 40x75 ft. 
power plant at its works at Stenton 
and Rockland streets. Bids will be 
accepted now. 

Philadelphia, Pa. — The Electric 
Storage Battery Co. has filed plans for 
the erection of a new three-story brick 
and concrete plant on Rising Sun lane, 
to cost about $192,000. A one-story 
mechanical building will also be con- 
structed at a cost of $20,000. 

York, Pa.—Considerable electrical 
and mechanical equipment will be in- 
stalled by the York Mfg. Co. in the ad- 
dition to its plant. The company spe- 
cilizes in the manufacture of ice-mak- 
ing and refrigerating machinery, and 
has acquired the former plant of the 
Katz Brewing Co. The different 
buildings will be remodeled and im- 
proved. 

Grafton, W. Va.—The Parish Realty 
Co. is planning the installation of an 
electric lighting system on an 85-acre 
tract of property to be developed at 
Blueville; W. Va. 

Baltimore, Md.—The eee 
Gas, Electric Light &. Power Co. 
having plans prepared for the comaien 
of two electric plants, 52 by 200 ft., 
and 29 by 108 ft., on Race and Barney 








304 


streets, respectively. The company is 
also considering plans for the con- 
struction of a new steam-operated 
generating plant at Dundalk. 
Anderson, S. C. — The Flat Rock 
Light & Power Co. has been organ- 
ized with a capital of $5000, to operate 
a local electric light and power sys- 


tem. The incorporators are W. L. 
Hays, J. Wesley Brown and L. C. 
Keys. 

Charleston, S. C.—-The Oceanic 


Power Co. is being organized by Wil- 
liam Gregersen, W. P. Tillinghast and 
others. 

Townville, S. C. — The Townville 
Water, Light & Power Co., has been 
organized to install an electric plant. 
Address Dr. Webb, president, or E. B. 
Farmer, secretary. 

Butler, Ga.—A stock company is 
being formed for the purpose of devel- 
oping water power on White Water 
creek, south of Butler, with the in- 
tention of supplying electric energy 
to neighboring places. Information 
may be obtained from C. E. Benns, 

Columbus, Ga.— Plans for the insta’- 
lation of a “white way” lighting sys- 
tem to cost $21,000 are being pre- 
pared, the new installation to be in 
operation within 60 days. 

Payne City, Ga—The city council 
has perfected plans for improvements 
and extensions in the electric light- 
ing system. L. W. Greene is mayor. 

Taylorsville, Ga.—The Taylorsville 
Light & Power Co. has been organ- 
ized with a capital of $8000, to oper- 
ate a local electric light and power 


system. The incorporators are Will 
M. Dorsey, C. D. Shaw and A. R. 
McGinnis. 


Valdosta, Ga. — In addition to a 
bond issue of $10,000 already voted for 
a municipal electric light plant, the 
Chamber of Commerce has petitioned 
the city to call another bond election 
for the purpose of voting a sufficient 
amount of bonds to build and equip 
a plant that will care for the city’s 
needs now ‘and for many years to 
come. 

Woodbury, Ga.—For the purpose of 
improving the water and electric light 
systems the city has voted bonds for 
$35,000. Address S. P. Wilburn, clerk. 


New Smyrna, Fla.—The city has 
purchased and will enlarge the electric 
lighting system of the New Smyrna 
Public Service Co. Address the 
mayor. 

Perry, Fla. — The Perry & Gulf 
Traction Co. has voted an increase of 
capital stock from $100,000 to $1,000,- 
000. The road will .be extended to 


Cedar Key from Perry, work to start 


at the earliest possible date. 


NORTH CENTRAL STATES. 


Rudolph, O.—The Rudolph Light & 
Power Co. has been incorporated with 
a capital stock of $10,000 by W. J. 
Shuler and others to build and op- 
erate an electric plant. 

Martins Ferry, O.—The question of 
issuing $450,000 of municipal light- 
ing bonds will be submitted to vote at 
the November election. 

Carson City, Mich.—The Fargo En- 
gineering Co., of Jackson, has pre- 
pared plans for a $150,000 municipal 
power plant. 

Traverse City, Mich.—The city is 
having plans prepared for a municipal 
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steam-electric power plant to cost 
$75,000. 

Anderson, Ind.—The city has had 
plans prepared for a municipal elec- 
tric plant to cost $300,000. J, “Bs- 
sington is city clerk. 

Brockton, I1]lPlans are in course 
of preparation for the development of 
a new street-lighting system here. 

Newton, IIl. Citizens have voted 
$25,000 for the improvement of the 
light and water plant. 

Princeton, Ill—An appropriation of 
$17,000 has been made for the pur- 
chase of an additional unit to be in- 
stalled in the municipal electric light 
plant, to develop 400 hp. 

Springfield, Ill—The city council 
has authorized the purchase and in- 
stallation in the municipal electric 
plant of a condenser to cost about 
$10,000. 

Springfield, Ill—A demand that the 
city provide better lighting service on 
Fourth street, has been made upon 
Commissioner Willis J. Spaulding by 
a delegation from the Chamber of 
Commerce and Springfield Automo- 
hy Club. Address Robert W. Trox- 
ell. 

Milwaukee, Wis.— The Columbia 
Rubber Co., 176 Sixteenth street, is 
planning to erect a factory and power- 
house at an approximate cost of 
$75,000. 

Peshtigo, Wis.—The Peshtigo Pulp 
& Paper Co. has awarded a contract 
to the Jorgenson Construction Co., 
Denmark, for the construction of a 
hydroelectric power plant and dam 
about five miles from Peshtigo. L. A. 
DeGuere, Grand Rapids, is the engi- 
neer. 

Sheboygan, Wis.—Plans have been 
prepared by Foeller & Schobber, 
architects, for a $35,000 power house 
for the St. Nichols hospital. P. Reiss, 
director. ° 

Fairmont, Minn.—Plans are being 
prepared for the Martin County Elec- 
tric Service Co., Inc., for 28 miles of 





transmission lines from Fairmont, 
through Welcome and. Ceylon, to 
Dunnell, to connect with the Fair- 


mont plant. W. E. Skinner, 3241 Ald- 
rich avenue South, Minneapolis, is the 
construction engineer. 

Independence, Minn.—The village 
has voted to extend the electric trans- 
mission lines of the Wisconsin-Minne- 
sota Light & Power Co., Winona, to 
this place, the work to be started at 
once. 


Milaca, Minn.—The city contem- 
plates changing the lighting and 


power service from direct current to 
alternating current, with the installa- 
tion of a new generator. 

Grant, Ia.—Plans are being consid- 
ered for a special election to vote 
bonds for an electric light plant. 

Manchester, Ia.—Survey has been 
made by Engineer W. E. Skinner for 
a municipal power plant and water 
mains. Address T. Wilson, city clerk. 

Vinton, Ia.—For the purpose of im- 
proving the electric light and water 
system $45,000 has been voted. 

Butler, Mo.—A special election has 
been held here which carried by a 
large vote the proposition of bonds 
in the amount of $65,000 for an e ec- 
tric light plant. 

St. Louis, Mo.—The Swift Co., Chi- 
cago, has plans for the construction 
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of an addition to its St. Louis power 
plant, to cost $100,000. 

St. Louis, Mo.—The David Rankin 
Junior school has awarded to Joseph 
Stewart & Son, Boatman’s building, 
the contract for an addition to its 
power house at a cost of about 
$15,000. Eames & Young, Arcade 
building, are the architects. 

Wentzville, Mo.—City officials con- 
template the erection of an electric 
lighting and power plant to cost ap- 
proximately $30,000. E. T. Archer & 
Co., 609 New England building, Kan- 
sas City, is the architect. 

Sioux Falls, S. D.—Improvements 
are under contemplation for the elec- 
tric lighting svstem, to cost approxi- 


mately $175,000. 
SOUTH CENTRAL STATES. 


Louisville, Ky. — The Louisville 
Gas & Electric Co. is planning ex- 
tensive improvements and additions in 
its electric plants and system. Donald 
McDonald is general manager. 

Englewood, Tenn.— The Eureka 
Cotton Mills is planning the installa- 
tion of equipment for the electrical 
operation of the entire plant. J. L. ° 
Ferguson is treasurer and manager. 

Memphis, Tenn.—Iten Biscuit Co., 
of Omaha, Nebr., will install a large 
electric power plant at its new Mem- 
phis factory for factory service, the 


entire plant to cost approximately 
$500,000. 
Birmingham, Ala.—The Alabama 


Power Co., with main office at Bir- 
mingham, will install the sixth unit at 
the company’s Lock No. 12 plant on 
the Coosa river to provide 19,000 hp., 
increasing the total power production 
at this plant to 105,000 hp. The new 
unit will be completed within one 
year. 

Florence, Ala.—The city will erect 
electric light posts for a “white way” 
around the city park. Address the 
mayor. 

Huntsville, Ala—Plans are being 
made for the electrification of the 
plant of the Margaret Mills here. T. 
B. Reynolds is superintendent. 

Cleveland, Miss—The Home Light 
& Ice Co. has filed notice of an in- 
crease in capital stock from $10,000 
to $40.000 for the purpose of making 
extensions to its electric light plant. 

Shaw. Miss.—The town light and 
water department will install engines 
of 150 and 100 hp. Address the mayor. 

Little Rock, Ark.—Government ap- 
proval is sought by the Dixie Power 
Co, for the construction of a dam in 
the White river, 200 ft. high, for 
power purposes. Walter Powell is 
president and Henry A. Allen, Chi- 
cago, is the engineer. 

Pine Bluff, Ark. — The Arkansas 
Light & Power Co. has perfected 
plans. for the construction of a new 
6600-volt high-tension line from Pine 
Bluff to Cottondale, to cost about 
$15,000. 

Violet, La.—The Violet Ice & Elec- 
tric Co. has been organized with a 
capital of $50,000 to operate a local 
electric power plant and ice-manu- 
facturing works. The incorporators 
are Eri Vaughn and Uri Vaughn. 

Amarillo, Tex.—The Amarillo Gas 
& Electric Co. suffered the loss of 
approximately $100,000 from a_ fire 
which swept the electric plant. Im- 
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mediate repairs will be made and new 
electric generating equipment will be 
installed. 

Beaumont,’ Tex.—An electric crane 
will be installed in the reinforced con- 
crete foundry, pattern shop and stor- 
age plant which will be erected by the 
Beaumont Iron Works. 


Memphis, Tex.—The light and ice 
plant, which was destroyed by fire 
July 25, will be rebuilt. 


WESTERN STATES. 


Phoenix, Ariz.— The  Paradise- 
Verde Irrigation District of Phoenix 
is preparing plans for the construc- 
tion of a power plant on the Verde 
river, to cost from $16,000,000 to 
$20,000,000. 

Albuquerque, N. M.—The Albuquer- 
que Gas & Electric Co. will install 
boilers and make other improvements 
at its power plant. Arthur Prager is 
manager. 

Seattle, Wash.— That the city of 
Seattle already has expended $833,930 
on construction work on the so-called 
Skagit river project to furnish cheap 
electric power to the city is shown in 
a report just issued by the city con- 
troller. A bond issue of $5,500,000 has 
been authorized by the City Council 
to finance the project. Of this, $1,500,- 
000 worth have been sold, leaving 
$4,000,000 for sale. The net proceeds 
of the bonds sold, after the. discount 
was deducted, amounted to $1,383,900. 
Of this sum, $950,650 has already been 
appropriated by the City Council, al- 
though not all of these appropriations 
have been expended. 

Bend, Ore.—The Bend Water, Light 
& Power Co. is planning the develop- 
ment of the Tumalo creek power site 
by the erection of an electric power 
plant at an approximate cost of $225,- 
000, work to start soon. Charles A. 
Brown is president. 

Seattle, Wash.—The Puget Sound 
Power & Light Co. is seeking a 50- 
year franchise for the purpose of ex- 

_ tending transmission lines into terri- 
tory covering 30 roads in Whatcom 
county. 

Portland, Ore.—Architect E. Kron- 
er, Worcester building, is preparing 
plans for a power plant at the Eman- 
uel hospital, Stanton and Commercial 
streets, to cost approximately $75,000. 

Long Beach, Cal.—Plans are being 
made for the installation of a light- 
ing system on Ocean boulevard to in-. 
clude the placing of standards on ‘both 
sides of the boulevard between Alami- 

tos and Termino avenues. 


CANADA. 


Liverpool, N. §.—The city is having 
plans prepared for the erection of a 
power plant, at a cost of $30,000. 
Smart & Burnett, 10 Cathcart street, 
Montreal, Que., are the engineers on 
the project. 

St. Johns, N. B.—Arrangements are 
being made to electrify the plant of 
the New York Cotton Mills. 


St. Margarets Bay, N. S.—The S. 
Morgan Smiii Co., York, Pa., has 


obtained the contract for furnishing 
the turbine engines in connection with 
the $1,000,000 power plant develop- 
ment at St. Margarets Bay. 
Chatham, Ont.—The cit) is having 
plans prepared for alterations in the 
city waterworks. pumping station, in- 





cluding’ the installation of electrically- 
driven centrifugal pumps, etc. “The 
estimated cost is $50,000. E. A. James 
Co., Ltd., 36 Toronto street, Toronto, 
Ont., is the engineer on the project. 


Hamilton, Ont.—The city has voted 
$15,000 in bonds for the purpose of 
constructing an electric light plant. 

London, Ont.—The utility com- 
missioners are having plans prepared 
for a new power dam at Springback, 
to cost about $200,000. 


Port Arthur, Ont—-The Kaministi- 
quia Pulp & Paper Co. plans to install 
a hydroelectric plant in its new pulp 
mill. The cost is estimated at $1,000,- 
000. C. D. Howe is the engineer in 
charge of the project. 

St. Catharines, Ont—The Grand 
Trunk Railway is considésing the 
electrification of its system from Port 
Colborne to Port Dalhousie. 


St. Catharines, Ont.—Fire, July 18, 
destroyed the power plant and trans- 
former station of the Niagara, St. 
Catharines & Toronto Railway Co. 
The structure will be rebuilt at once. 


Windsor, Ont.—Contracts have 
been awarded in connection with the 
building of a factory and power house 
for the branch factory of the Bur- 
roughs Adding Machine Co., Detroit. 
The estimated cost of the plant is 
about $250,000. 

Brandon, Man.—G. L. Guy, a mem- 
ber of the Manitoba Utilities Com- 
mission, and William Scott, a con- 
sulting engineer, have been engaged 
by the city to make a survey of the 
waterworks system with a view of 
electrifying the system. The estimat- 
ed-cost of the improvements is $35,000. 

Alice Arm, B. C.—The Dolly Var- 
den Mining Co. has awarded a con- 
tract for a hydroelectric plant, to cost 
$65,000. W. V. Hunt, 1652 Eighth 
avenue, Vancouver, B. C., is the en- 
gineer in charge of the project. 








PROPOSALS. 





Minnewaukan, N. D.—The county 
of Benson will receive bids on Sept. 
8 for the installation of an electric 
lighting plant. Address G. A. Gilbert- 
son, county auditor. 

Bellevue, Pa.—Bids will be received 
Aug. 30 for two 25-hp., 1200-r.p.m., 
three-phase, 60-cycle, 220-volt, slip- 
ring motors with controllers, bed 
plates and pulleys. Address James 
W. Graham, 545 Teece avenue. 

Des Moines, Ia.—The State Board 
of Commissioners, Capitol building, 
will soon receive bids for the con- 
struction of a power plant to cost 
approximately $200,000. The Canfield 
Engineering Co., Flynn building, is 
the engineer. 

Ogden, Utah.—Sealed proposals will 
be received Sept. 4 by the office of 
the Construction Quartermaster, 317 
Colonel, Hudson buidling, Ogden, for 
the construction of 60 buildings, water 
system, electrical layout and other 
utilities at a location near Ogden. 

Owosso, Mich.—The city commis- 
sion will receive bids until 1 p. m., 
Sept. 1, for the construction of a sys- 
tem of boulevard lights consisting of 
178 Monolight standards, approxi- 


-_mately 23,000 ft. of 5000-volt armored 


cable, transformers, cable, etc. Plans 
and specifications are on file at the 


ELECTRICAL REVIEW 





305 


office of city clerk. Copies may be 
obtained on deposit of $5, which will 
be refunded upon return of the plans 
and specifications in good order be- 
fore Sept. 1. A certified. check for 
$500 is required with each bid. Ad- 
dress B. K. Lucas, city clerk. 








FOREIGN TRADE. 





Electrical Equipment, (33,232)—A 
company in Venezuela desires to pur- 
chase all machinery and equipment, 
excepting poles, for the installation of 
an electric light plant to maintain 
from 800 to 900 incandescent lamps 
of 25 cp. each, to be installed in two 
towns of that country. Wire of suf- 
ficient size should be quoted by the 
1000 ft. or by weight. Correspondence 
in Spanish is solicited. Quotations 
should be given f. o. b. New York, 
or c. i. f. Maracaibo. 

Electric Supplies (33,293)—A com- 
mission firm in Rumania desires to be 
Dlaced in communication with manu- 
facturers for the sale in that country 
of hosiery, underwear, knit goods, 
gloves, shirts, boots and shoes, piece 
goods, automobiles, tires, tubes, and 
accessories, musical instruments, elec- 
trical supplies, agricultural machinery, 
and hand tools of every description. 
Correspondence may be in English. 








INCORPORATIONS 





Toledo, O.—Frankfort Electric Co. 
Capital, $50,000. Incorporators: A. 
Jordan, J. E. Jordan and others. 

Beebe, Ark.—The Beebe Light & 
Power Co. Capital, $20,000. Incor- 
porators: C. A. Miller and others. 


Dover, Del.—The Res-Pro Insulat- 


ing Co., Inc. Capital $3,000,000. To 
manufacture electrical machinery, 
parts, etc. Incorporators: Frank 


Jackson, W. I. N. Lofland and Mark 
W. Cole. 

Yonkers, N. Y.—Electro-Shine Co. 
Capital stock, $350,000. To manufac- - 
ture electrical machinery for buffing 
shoes, parts, etc. Incorporators: T. 
M. Hill, F. Kingsley and J. B. Bube- 
reuil, Yonkers, N. Y. 

New York, N. Y.—The Halliwell 
Electric Corporation. Capital, $100,- 
000. To manufacture electrical equip- 
ment and parts. Incorporators: R. 
H. and E. A. Brown, and J. Jorgenson, 
661 West 139th Street, New York. 

New York, N. Y.—The American 


Power Appliance Corp. Capital, 
$500,000. To manufacture engines 
and machine parts. Incorporators: 


G. A. Senior, J. F. Brandenburg and 
F. C. Briggs, 68 Montague Street, 
Brooklyn. 

Stamford, Conn.—The Petroleum 
Heat & Power Co. of Connecticut. 
Capital stock, $500,000. To manufac- 
ture oil-burning equipment, parts, etc. 
Incorporators: R. E. Hackett, Na- 
tional Bank building; Colin Ingersoll 
and J. W. Madigan, Stamford. 

Newark, N. J.—The Libby Welding 
Co., 113 Frelinghuysen avenue, has 
been incorporated with capital stock 
of $50,000, to manufacture welding 
equipment and other mechanical ap- 
paratus. Clifford S. Libby. Louis K. 


Schwartz and Frank P. Russell are 
the incorporators. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








A. T. & T. Earnings Continue to 
Increase. 


Directors of American Telephone & 
Telegraph Co. meet in Boston this week 
for dividend purposes and the regular 
quarterly distribution of $2 a share is 
expected. Earnings continue to be best 
in the company’s history. The six months 
ended June 30 showed a surplus of $26,- 
328,663 after taxes and charges, equival- 
ent to $5.95 a share on $441,981,200 cap- 
ital stock. This compares with $13,052,- 
446, equal to $2.95 a share for the first 
quarter, so that the company did slightly 
better in the second quarter of the year. 
At this rate the company will earn at 
least $12 a share on its stock for 1920, 
which will leave a 50% margin over div- 
idend requirements. 

The stock, selling around 96, is less 
than 5 points below the best of the year, 
and investment buying has been increas- 
ing of late. Many of the leading invest- 
ment houses say there is a country-wide 
demand for the stock, particularly from 
smaller investment sources, which ac- 
counts for the rapidly increasing size of 
the stockholders’ list. 

There is no talk of new financing at 
this time. The company has $50,000,000 
a in 1922 and another $40,000,000 
in 1924. 





Electric Storage Battery Co. Reports 
Large Gross Sales. 


Consolidated income acocunt of the 
Electric Storage Battery Co. for five 
months ended May 31, 1920, as filed with 
the New York Stock Exchange, shows 
gross sales of $2,918,495; net earnings 
from sales, $2,094,081; other income, $205,- 
151; net income for period before taxes, 
$2,299,232; dividends on preferred and 
common_ stock, $416,230; surplus _ for 
period, $1,883,002. 

The condensed balance sheet as of May 
31, 1920, is as follows: Assets—Property 
account, $16,172,804; investments, $7,623,- 
130; cash, $661,405; accounts receivable, 
$3,863,029; inventories, $6,282.592; deferred 
items, $592,670; total, $35,195,640. Liabil- 
ities—Preferred stock, $87,500; common 
stock, $16,661,925; accounts payable and 
sundries, $870,160; reserves, $2.334,630; 
profit and loss surplus, $15,241,425; total, 
$35,195,640. 


Habirshaw Electric Cable Co. Ex- 
changes Bonds. 


Notice has been given by the Habir- 
shaw Electric Cable Co. that its tem; 
porary sinking fund gold debenture 
bonds, Series A, may be exchanged with- 
out charge for a like principal amount of 
definitive engraved sinking fund _ gold 
debenture bonds, Series A, authenticated 
by the trustee and with all matured in- 
terest coupons attached, at the office of 
the trustee, Guaranty Trust Co., 140 
Broadway, New York City, on and after 
Aug. 25. 





Galveston-Houston Electric Co. 


1920. 1919. 
eo a ee $ 334,843 $ 248,596 
Net CRFMINNB .... 255% 104,949 66,983 
Surplus after ‘charges 69,644 31,345 
Twelve months’ gross 3,315,950 2,898,993 
Net earnings ....... 844,761 815,627 


Surplus after charges 462,421 443,203 


Manila Electric Railroad & Lighting 





Corp. 
1920. 1919. 
RT CURR oi 6skn sks $ 280,088 $ 202,371 
Net after taxes ...... 92,713 72,306 
Total income ........ 92,770 72,384 


Surplus after charges ‘ 
Twelve months gress. 2,885,365 2,522,687 
Net after taxes ...... 839,025 1,143,179 
Total income ........ 841,618 1,134,860 
Surplus after charges 474,628 826,567 
Balance after prefer- 

red dividends ...... 174,628 526,567 








American Light & Traction Head Dis- 
cusses Dividends. 


The American Light & Traction Co. for 
the twelve months ended June 30, 1920, 
reports earnings as follows: 

1920. 1919. 
Gross earnings from 

subsidiary com- 

SNES) 5 o's sins od wis ee $4,162,515 $4.211,398 
Net earnings .- 3,894,234 3,971,717 

During the twelve months ended June 
39, 1920, cash dividends on the preferred 
stock required $854,172, and the common 
stock $2,340,491. Stock dividends on the 
common stock required $2,340,491, making 
a total deduction for all dividends for the 
twelve months of $5,535,154. 

Commenting on the action of the di- 
rectors in cutting the common dividend 
from 2%% in cash and stock to 1%% 
quarterly, Alanson P. Lathrop, president, 
says: ‘The reduction in the common 
stock, dividend, as compared with previous 
quarter, was deemed advisable in con- 
sequence of the decreased earnings due 
to the abnormal advances in cost of ma- 
terial and labor, and to the necessity, of 
conserving cash to take care of exten- 
sions and betterments required by the 
subsidiary companies to meet franchise 
requirements.” 





New England Co. Power System. 
1920. 1919. 
SMMC: BYORS: 6 ese<es sche $ 486,254 $ 297,765 
Net after taxes ..... 136,861 109,332 
Surplus after charges 69,121 44,302 
Twelve months’ gross 5,162,192 3.839,984 
Net after taxes ..... 1,545,312 1,386,625 


Surplus after charges 775,253 642,572 
Lowell Electric Light Corp. 





1920. 1919. 
June gross earnings..$ 94,137 $ 172,367 
Net earnings ........ 17,081 ; 
Surplus after charges 14,891 19,081 
Twelve months’ gross 1,118,207 988,734 
Net earnings ........ 327,982 247,135 


Surplus after charges 304,574 224,636 


American Power & Light Co. 
(Earnings of subsidiaries of the American 
Power & Light Co.) | 

1920. 1919. 
oe Sere een $1,654,557 $1,228,184 
Net earnings ........ 585,2 435,1 
Twelve months’ gross.18,204,413 14,783,915 
Net earnings ....... 6,946,863 5,514,004 





Eastern Texas Electric Co. 

1920. 1919. 
June gross earnings..$ 134,052 $ 110,620 
Net earnings ........ 44,566 39,958 
Surplus after charges 34,453 32,847 
Twelve months’ gross 1,498,941 1,244,435 
Net earnings ....... «aD 477,487 
Surplus after charges 419,075 329,590 


i) 
ol 
oo 





‘Columbus Electric Co. 


1920. 1919. 
June gross earnings..$ 130,288 $ 104,852 
Net. earnings ......2. 55,747 45,387 


Surplus after charges 24,601 ,0 

Twelve months’ gross 1,482,470 1,199,899 
Net earnings ........ 643,55 550,244 
Surplus after charges 273,773 194,169 


Blackstone Valley Gas & Electric Co. 








1920. 1919. 
June gross earnings..$ 271,326 $ 201,721 
Net earnings ....... : 67,88 40, 
Surplus after charges 42,952 15,774 
Twelve months’ gross 3,018,777 2,527,722 
Net earnings ........ 923,873 636,135 
Surplus after charges 625,315 345,212 

Dividends. 


The Electric Investment Corp. has de- 
elared its regular quarterly dividend of 
1%% on its preferred stock, payable Aug. 
21 to stockholders of record Aug. 11 





Federal Utilities, Inc., has declared its 
regular quarterly dividend of 114%4% on its 
preferred stock, payable Sept. 1 to stock- 
holders of record Aug. 14. 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div.rate Bid Bid 
Percent. <Aug.10. Aug.17 





Adirondack Flectric Power of Glens Falls, common ......... ee 6 14 14 
Adirondack Electric Power of Glens Falls, preferred ....... 5 70 70 
American Gas & Electric of New York, common .........-- 10+extra 96 95 
American Gas & Electric of New York, preferred ..........- Ka 6 33 3 
American Light & Traction of New York, common ........-... cm 111 110 
American Ligit & Traction of New York, preferred ......-. re 6 80 81 
American Power & Light of New York, common ........-++.. ; 4 40 44 
American Power & Light of New York, preferred .........-... 6 60 65 
American Public Utilities of Grand Rapids, common .......... < ne 3 ae 
Amcrican Public Utilities of Grand Rapids, preferred ...... Ene 7 10 ea 
American Telephone & Telegraph of New York...........- ee ee 9614 96 16 
American Water Works & Elec. of New York, common ....... a 2 1 
Ameriean Water Works & Elec. of New York, particip. ....... 7 3 3 
American Water Works & Elec. of New York, 1st preferred... ae 34 36 
Appalachian Power, COMMOMN  .....-.e eee e eee eee cere eeeeteteros % wa 1 1 
Appalachian Power, preferred ......ecceecceercerecesteeeeees ace 7 15 
Cities Service of New York, COMMON .......-.eeeeeeeseeeres +extra 265 274 
Cities Service of New York, preferred .....-..--+seeeeeeeees bess 6 64 65 
Commonwealth Edison of Chicago .........ce cece ee escceeeece ~~ 8 101 101 
Comm. Power, Railway & Light of Jackson, common .....-... we 16 17 
Comm Power, Railway & Light of Jackson, preferred ..... cart 6 38 34 
Federal Light & Traction of New York, common. .........+.... - 6 7 
Federai Light & Traction of New York, preferred ........-. seek ys 40 40 
Northern States Power of Chicago, COMMON ....-é..++eeee-- ar 27 29 
Northern States Power of Chicago, preferred .........+++-+: ,div.7 74 14 
Pacific Gas & Electric of San Francisco, common......... ‘ts 45% 46 
Public Service of Northern Illinois, Chicago, common. ...... 7 67 65 
Public Service of Northern Illinois, Chicago, preferred ‘ 6 83 83 
Standard Gas & Electric of Chicago, COMMON ......++++-++- _ 11 12 
Standard Gas & Electric of Chicago, preferred ..........-+-- 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, com. ....- aN % 
Tennessee Railway, Light & Power of Chattanooga, OIG. Gas 6 2 2 
United Light & Railways of Grand Rapids, common ......+-++. 4 18 17 
United Light & Railways of Grand Rapids, preferred ...... dais 6 55 56 
Western Power of San Francisco, COMMON .......+-++++e+4: gas se 19 16 
Western Union Telegraph of New York..........--+seeeeeee: extra. 8256 

“ Industrials— ‘ ' 
Electric Storage Battery of Philadelphia, common.......... ha 5 
General Electric of Schemectady.........ceceecceceececceeves bes 8 wt tr 139% 


Westinghouse Electric & Mfg. of Pittsburgh, common...... bcs 





— 


